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During the formative years of railroad development the American Railroad Journal (now the Railway Mechan- 
ical Engineer), the first industrial publication to be established in America, played a big part in stimulating 
intelligent interest in railways throughout the settled part of the United States. The discussions in its early 
volumes assisted in evolving the technique of railway building. How the paper has adapted itself to the 


changes of 100 years. 
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A review showing the profound influence which the railroads haye had during the past century on the economic, 
political and social welfare of the nation. Railroads made available the almost unlimited natural resources of 


the interior of this continent. Contributed greatly to the national wealth. 
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Early builders of locomotives and cars, and pioneer railroad men accomplish the seemingly impossible in compara- 


tively few years with the result that much of engineering science has to be revised. 
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This article reviews the evolution of locomotive and car shop practices from the days when machine-tool de- 
velopment was still in its infancy up to the time when the present improved methods of shop scheduling and 


layout were well developed. 
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The Master Car Builders’ Association was organized in 1867 and the American Railway Master Mechanics’ 
Association was formed the year following. These two associations which now compose the present Division V, 


Mechanical, American Railway Association have contributed materially to railway progress. 
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A review of the many contributions which the manufacturers of railroad equipment have made toward the de- 
velopment of rail transportation. The work of the r2ilway-supply industry has made the tremendous develop- 


ment of railways possible. 
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Title-page illustration used in 1832 


One Hundred Years 
With the Railroads 


qp. January 2, 1832, D. Kimball Minor, then part 
proprietor of the Daily New York American, 
published the first issue of the American Railroad 
Journal... The Railway Mechanical Engineer of 1932 
is a direct descendant, without a break in the line, of 
this century-old 16-page “advocate of internal im- 
provements”. 


The Pioneer Publisher 


When Mr. Minor, convinced by the success of George 
Stephenson’s ‘‘Rocket” in England two years earlier 
that railroads were bound to effect a revolution in 
“internal improvements”, pledged himself to his pro- 
spective subscribers that the American Railroad Journal 
would be issued weekly for at least one year, there were 
less than 200 miles of 
railway in operation in the 
United States. Except 
for the experimental use 
of the “Atlantic” and its 
predecessor on the Balti- 
more & Ohio, the “De- 
Witt Clinton” on the 
Mohawk & Hudson and 
the “Best Friend” on the 
Charleston & Hamburg, 
horses furnished the mo- 
tive power for the oper- 
ation of the twelve pro- 
jects then in service. The 


*From 1849 to 1886, inclusive, the Journal claimed 1831 as its natal 
year. How this came about is indicated by the following quotation from 
a statement which was printed in the latter part of the press run of the 
first issue: “An apology, also may not be improper for some of the 
rrors which have unavoidably resulted from the haste in which this 
number has been gotten up—a prominent one of which is the date in a 


Part of the impression, being 1831, instead of 1832, as it was intended to. 


Wish all who may receive this unbidden visitor a happy New Year.” 
(Italics are in the original.] 


October, 1932 


The Cover 


On the cover of this issue the first page of 
Volume 1, Number 1, of the American Rail- 
road Journal has been faithfully reproduced. 
The paper, discolored with age, at some time 
long past appears to have been salvaged from 
a fire, the scars of which, in the form of 
water stains show at the edge of the sheet. 


highways were generally of poor quality and of little 
use to the expanding commerce of the country, which 
depended largely upon canals and navigable rivers. 
Canal stocks were at the height of their popularity 
as investments. 

A hint of Mr. Minor’s vision and a vivid picture of 
the shortcomings of waterways as commercial high- 
ways are contained in the following comment in the 
first issue concerning a proposed railroad to connect 
Lake Erie with New York City by the southern tier of 
New York counties: “It would prevent a recurrence of 
the state of things which now exist in this city [New 
York]. There would not then be, as there now is, 
thousands of barrels of flour and other kinds of pro- 
duce, in proportion, frozen up in canal barges and in 
sloops on the Hudson; salt would not be selling in 
Albany for two dollars 
and fifty cents per bushel, 
and pork at two dollars 
per hundred for want of 
salt to save it, whilst it is 
worth from five to seven 
dollars in this city. Coal 
would not then sell here 
for fifteen or sixteen dol- 
lars per ton, nor oak wood 
at mime, and hickory at 
thirteen dollars per cord, 
as has been the case for 
two or three weeks past, 
if railroads were in gen- 
eral use; but all kinds of business would move on regu- 
larly and be more nearly divided throughout the year. 
Produce could come to market as well in January as in 
July ; and the farmer would not be obliged in order to 
get his crop to market in the fall to neglect preparing 
for the next.” [The italics are in the original. ] 
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But if there were only a few short railways in opera- 
tion at the beginning of 1832, some vision of the possi- 
bilities had begun to take hold of the popular imagina- 
tion in many sections of the country then settled. In 
the first issue of the Journal appears a list of some 20 
railroads in New England, New York, New Jersey, 
Pennsylvania, Delaware, Virginia, and South Carolina, 
which were then under construction, and a list of 25 
other projects in New York alone. for which charter 
applications were to be made at the ensuing session of 
the State Legislature. Most of these latter projects 
were of relatively local character connecting adjacent 
cities or villages, and few of them called for capital 
exceeding a million dollars. There were several notable 
exceptions, however. One of these was the line to 
connect New York and Lake Erie, already mentioned, 
which proposed a capital of $10,000,000. Two separate 
applications were made for roads from Albany to Buf- 
falo, one of which called for a capital of ten million 
dollars and the other, seven million dollars. The New 
York and Lake Erie project received its charter, but 
the two ambitious projects to connect Albany and 
Buffalo gave way before applications for local roads 
covering parts of the same general route, which 
ultimately became welded into the present New York 
Central System. The proposal of a through route by 
rail, parallel to the Erie Canal, would scarcely command 
the support of the New York legislature of that day. 

Prior to the chartering of the New York and Erie 
(which, following a receivership in the late 50’s, became 
the Erie Railroad), the Baltimore & Ohio, with its pro- 
posal to connect Baltimore with the Ohio River, was 
the most ambitious railway project under way. Consid- 
ering the state of development of the country and the 
established position of canals, both of these projects 
called for colossal expenditures. Although the objec- 
tives in neither case were ever lost sight of and were 
ultimately attained, it is evident that the smaller pro- 
jects designed to serve the needs of local commerce 
were more in keeping with the resources of the times 
and the experimental character of railway construction 
and operation. Competing through routes were actual- 
ly completed in much the same time via continuous 
chains of independent links. 

Although the interest in railroads was becoming wide- 
spread, few of those actively engaged in promoting rail- 
roads were yet convinced of the practicability of the 
steam locomotive, and an item of no small expense, both 
in the construction and maintenance of railway tracks, 
was the path for the horses. 

Several locomotives had been run on rails in America 
prior to 1832, notably the “Stourbridge Lion” which 
Horatio Allen had purchased in England for the Car- 
bondale and Honesdale line of the Delaware & Hudson 
Cafial Company, the “Tom Thumb” of Peter Cooper, 
and the first locomotive built by Davis & Gartner for the 
Baltimore & Ohio, the “DeWitt Clinton” on the Mo- 
hawk & Hudson and the “Best Friend” on the Charles- 
ton & Hamburgh line in South Carolina. The Tom 
Thumb and the Stourbridge Lion proved impracticable. 
The Davis & Gartner locomotive, with which the name 
of Phineas Davis of York, Pa., has long been asso- 
ciated, had proved itself capable of conveying a gross 
load of 15 tons at 15 miles per hour on the level, but 
its weight of 3% tons was considered too light to be 
used advantageously upon ascending grades. 

The trial of the locomotive “Atlantic”, the second 
built by Davis & Gartner, which weighed 6% tons in 
working order, during 1832 demonstrated to the satis- 
faction of the officers of the Baltimore & Ohio the eco- 
nomic advantage of steam motive power over horses. 
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The full advantage of steam, however, was still un- 
appreciated, as officers of the Baltimore & Ohio, in 
estimating the possibilities of steam based on the results 
attained with the Atlantic, considered an adhesion of 
one-eighth of the weight on the driving wheels as the 
maximum probably obtainable, with about one-twelfth 
as the amount available for adhesion under the worst 
state of the rails. Incline planes operated by stationary 
engines and cables were considered an essential feature 
of steam railway construction, for a number of years 
after 1832, where grades of any magnitude were en- 
countered. 

Such were the conditions at the time Mr. Minor 
undertook to create a periodical publication to be de- 
voted in the main specifically to the interests of the 
new mode of transportation. 

Although the seeds of popular enthusiasm for the 
new form of internal improvement were sprouting in 
widely scattered spots all over the civilized portion of 
the United States, this enthusiasm was notably lacking 
in the City of New York, then, as now, an important 
financial center. Its capital was heavily invested in 
canals, and its harbor and tributary navigable water- 
ways gave it commercial access to relatively wide areas 
—two considerations conducive to skepticism as to the 
future importance of railroads. 

This was reflected in the skepticism as to the feasi- 
bility of the new publication among Mr. Minor’s friends, 
who counselled him against launching such a visionary 
undertaking. Where was the material to come from 
and who would read the paper?? Although in later 
years Mr. Minor was forced to admit that, considered 
as a business venture, his friends were right, the Amer- 
ican Railroad Journal for many years retained his per- 
sonal interest above all the other projects in which he 
engaged from time to time. In spite of disappointment 
in the matter of circulation, which he hoped he could 
build up to two or three thousand, and the difficulties 
of collecting the amount of his subscriptions imposed 
by the many kinds of currency and the lack of machin- 
ery for exchange, he continued to edit and publish the 
Journal for four years during such leisure as his regular 
duties of publishing a daily newspaper in the city of 
New York allowed. At no time within these first four 
years did the circulation, widely scattered throughout 
the settled portion of the country, reach one thousand 
and receipts from subscriptions, when not paid in Unit- 
ed States notes, were subject to discounts in New York 
varying in amount to as high as 25 per cent. 


The Scope of the Paper 


During these first years the sixteen pages which con- 
stituted each issue were divided between material deal- 
ing with the development of railroads and other inter- 
nal improvements and “literary and miscellaneous se- 
lections from foreign journals with the review of new 
publications as prepared for the New York American 
and the general news of the day—excluding all political 
matter, excepting what may be deemed of general inter- 
est”. 





_*In the third issue of the Journal the editor shared his amusement with 
his readers at some of the comments on the publication which he had 
received in his mail: “And first, as to the title of this periodical. we 
have been not a little amused at the comments it has excited. ‘The Rail- 
road Journal! Phoebus, what a name!’ ‘I should as soon think,’ cried 
a gentleman in our hearing, ‘of a Patent-Furnace or Cooking-Stove- 
Journal! A newspaper devoted to Rail-roads? You might as well have 
an Aqueduct Chronicle, or a Turnpike Commentator, as a Rail-road Jour- 
nal? ‘Certainly,’ echoes another; ‘and the Steamboat-Aegis, or the 
Steam-Bath Locomotive, or the Steam-Scouring-Visitor, would be a far 
more attractive title!’ So they might—so they might, Gentlemen; and 
you may add, that ‘the Automaton-Working-Man’ would be a more en- 
couraging title still to those who: sit with their arms folded quietly at 
home, and when the whole world is awake and bustling about them, not 
only put their hands to no work of enterprize, but close their ears to the 
din of business, and shut out all sounds that would remind them of 
strenuous exertion.” The main title remained unchanged for 55 years. 
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AND ADVOCATE OF INTERNAL IMPROVEMENTS. 








Walter Hancock’s steam carriage (England)—Title page illustration used in the November 17, 1832 issue 


All of the business information was not devoted to 
the development of railroads. While personally con- 
vinced of the superiority of railroads and advocating 
their development, Mr. Minor never discriminated 
against those who believed in other forms of internal 
communication (canals and highways) and the early 
volumes contain much data concerning the operation of 
canals based on official reports, as well as discussions by 
those who believed in their superiority. The Journal 
also did much to stimulate interest in the improvement 
of the highways, serving as a medium for the study of 
the economics of good road construction and of the 
methods of construction developed by M’Adam, a Brit- 
ish highway specialist of the day whose name is still 
associated with the type of construction he advocated. 

Although highways, which were well nigh impassible 
during the winter in some parts of the country, never 
became a serious contender for the position which the 
railways were rapidly taking as the premiere transporta- 
tion agency in America, the development of the steam 
carriage in England for operation on the highways had 
so far progressed in 1832 that it then seemed by no 
means certain that steam motive power on the highway 
might not leave the extensive construction of railways 
without economic justification. 

In adhering to his purpose as an “advocate of internal 
improvements” of presenting the case of all mediums 
of communication and letting the truth prevail, Mr. 
Minor published serially extensive extracts from the 
hearings before committees, first of the House of Com- 
mons and then of the House of Lords, on steam car- 
riages. A perusal of the transcript of the testimony 
before these committees discloses that several types of 
steam carriages had then been developed by a number 
of inventors; that they were operating on the highways 
in England, some in experimental service and others in 
regular competition with horse-drawn stage coaches; 
that average speeds of from eight to twelve miles an 
hour were considered practicable, with maximum speeds 
in excess of 20 miles an hour being successfully attained, 
and that these carriages were successfully negotiating 
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the highways as they found them. In at least one case 
a boiler pressure approaching 250 lb. per sq. in. was 
being carried. This development continued to occupy 
public attention in England until some five years later 
and ultimately disappeared. This was partly the result 
of the unwillingness of Parliament to follow the recom- 
mendations of the Committee of the House of Commons 
to regulate tolls to prevent discrimination against these 
vehicles, which thus continued to be at the mercy of 
local highway boards. In the meantime, the capacity of 
steam locomotives on railways, built with comparatively 
easy grades for mass transportation, was becomming 
more evident, a condition with which steam on the high- 
ways could not compete. 

A reproduction of the Table of Contents of the issue 
of June 23, 1832, gives a fair cross-section of the con- 
tents of the paper during its early years. 


Through Fire and Panic 


Although the publication had been a losing venture 
from the outset—the publisher sustained a loss of one 
thousand dollars during the first two years—its first 
serious set-back occurred in the great fire of December, 
1835, in which New York City, with a population of 
about 200,000, suffered a twenty-million-dollar loss. 
From the beginning Mr. Minor had printed 1,500 copies 
of each issue and had a stock of between four and five 
hundred sets of back issues, from the sale of which he 
was beginning to build up a substantial revenue. The 
columns of these back issues contained a collection of 
the best engineering information of the day concerning 
the construction of railways and a mass of invaluable 
data on operating results of railways and canals in the 
form of reprints of annual reports, notably of the Balti- 
more & Ohio Railroad and of the New York State 
Canal Commission. Four hundred of these sets were 
destroyed in the fire. 

The fire delayed the publication of the last two issues 
of 1835, but the volume was completed early in Janu- 
ary, 1836. : 

Such a loss, after four years of struggle to make the 
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venture pay, might well have ended the career of the 
American Railroad Journal. On the contrary, how- 
ever, it seems only to have stiffened the determination 
of this pioneer publisher of specialized class papers.* 
“The work must and will be continued,” he wrote in 
the January 2, 1836, issue, “and as I have relinquished 
the publication of the New-York American, with which 
I was connected for 10 years, with a view of devoting 
myself exclusively to my periodicals, I shall be able to 
render them, and especially this Journal, more worthy 
of patronage,—therefore every friend of Internal Im- 
provement is requested to aid in its circulation, and 
support.” 

In July, 1836, Mr. Minor took George C. Schaeffer, 
“a gentleman of education and a practical engineer,” 
into partnership. Mr. Schaeffer, who for several 
months had taken an active part in editing the Journal 
and the Mechanics’ Magazine, was placed in charge of 
the editorial department of these two publications, a 
relationship which he bore to them until the end of 
1843. At the same time, in order to improve his for- 
tunes, Mr. Minor became the selling agent for a wood- 
working machine in most of the southern, central and 
western states. 

With little more than a year in which to recover from 
the losses caused by the fire, evidences of distress 
caused by the great financial panic of 1837 began to 
appear in an occasional frank editorial statement made 
in an endeavor to induce the readers of the paper to 
come forward more promptly with the payment of their 
subscriptions.* By the middle of the year the revenues 
were insufficient to meet bills for labor alone and, after 
the issue of August 26, 1837, it became necessary to 
suspend publication for an announced period of four 
weeks. Actually, however, the next issue did not 
appear until January 13, 1838, at which time the issue 
of September 2, 1837, was published and all of the 
issues of the 1837 volume were finally completed on 
March 24, 1838. Thus the publishers kept faith with 
their subscribers for the year 1837, but they were unable 
to resume publication until July, 1838. The paper re- 
appeared as a semi-monthly with a much reduced page 
size, and the Mechanics’ Magazine had been merged 
with it. In the meantime, Mr. Minor sought other 
activities to supplement the income from his publishing 
ventures. 


Temporarily Beaten 


In 1838 he undertook an extensive tour of inspection 
of public works and manufacturers in a number of the 
eastern states, partly in the interests of editorial mate- 
rial and partly for the purpose of collecting overdue 
accounts. A year later he was forced to sever his con- 
nection with the paper entirely, not, however, without 
expressing the hope that “I may, with returning pros- 
' perity, yet acquire an interest in it again.” Egbert 





*In addition to the American Railroad Journal, Mr. Minor was the 
peetaher of the Mechanics’ Magazine and Register of Inventions and 
mprovements; the New York Farmer and American Gardener’s Maga- 
zine; the Quarterly Journal of Agriculture, Mechanics and Internal Im- 
provements, and the Apprentice’s Companion. 


* Here is a sample from the issue of July 15, 1837: 

Comptaints.—This is the age of complaints—some people complain 
because we send them a circular, a ‘dunn’ as they call it, after sending the 
Journal several years, without payment, as though we could live on Pi,— 
others, a small number it is true, complain because we omit to send our 
bills when due, according to the terms, in advance—as they wished to dis- 
continue it, but forget to what period they had paid—others complain 
that they do not get the work regularly—as though we were Amos Ken- 
dall—or not at all, having removed, and omitted to give us notice to change 
the direction of the Journal—indeed these are only a few of the complaints 
which reach us, in these times of ‘shin plasters,’ and depreciated currency, 
we like to have said ‘of better currency’—whilst we, in our turn, con- 
tribute our share to the general stock of grumbling, by saying that those 
who have so many causes of complaint against us and the Journal will 
soon have their troubles, on that subject at least, remioved by its natural 
death, unless those who are indebted for it soon pay the amount due.” 
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Hedge, a printer, became Mr. Schaeffer’s partner, an 
arrangement which continued from July, 1839, until 
April, 1842. Mr. Schaeffer then conducted the paper 
alone for the next year. 

True to his purpose, Mr. Minor rejoined Mr. Schaef- 
fer early in March, 1843. The paper had been made a 
monthly at the beginning of that year. A year later 
Mr. Minor again became sole proprietor and continued 
to conduct the publication as a monthly until January, 
1845, evidently, with better fortunes. He then restored 
the publication to its old form as a weekly under the 
title “American Railroad Journal and General Adver- 
tiser for Railroads, Canals, Machinery, Steam Boats 
and Mines”. 

Typically a pioneer, Mr. Minor could not be com- 
pletely satisfied for long with the prospect of conduct- 
ing an established business. In November, 1846, he 
moved himself and the Journal from New York to 
Philadelphia where he continued to publish the Journal, 
along with his duties as the proprietor of the Franklin 
House,® until the end of 1848, as the American Rail- 
road Journal and Iron Manufacturers’ and Mining 
Gazette. 

In December, 1848, Mr. Minor moved the publication 
back to New York preparatory to its sale to the J. H. 
Schultz Company. 


A “Forty-niner” 


The transfer was consummated at the end of January, 
1849. In the issue of February 3 Mr. Minor bid fare- 
well to the Journal, which for nearly eighteen years had 
been his hobby and his pleasure, and which, like the 
industry it served, was now well established. “To sus- 
tain the Journal,” he wrote, “till it reached a successful 
position, required exertions and sacrifices, which few 
were aware of; yet with all our efforts we have not 
been able, at all times, to give it the requisite attention 
to make it what the railway interest of the country de- 
manded. It has, however, been gradually extending its 
circulation until it reaches every state in the Union— 
except Iowa, Arkansas and Texas—and also Canada, 
New Brunswick, Cuba, England, France and Germany. 

“One thing we may now say—though it may be said 
to argue little for our sagacity—we have rarely ever 
solicited a subscriber to the Journal, and never a per- 
sonal favor on its account—and, whilst we desire to 
acknowledge many, very many, courtesies from those in 
charge of different lines of railway, it is our pride and 
our pleasure to be able to say, that pecuniary or per- 
sonal advantage, has not been the first and greatest 
motive for carrying it on. This will, and probably 
should, be regarded as a fault—by some not to be 
excused. Be it so then—in the estimation of others 
but to us it is a rich reward to have been instrumental, 
during so long a period, in the advancement of an en- 
terprise which contributes so largely to the necessities, 
the comforts, and the wealth of the masses—the mil- 
lions—even though we only share equally with them in 
the benefits resulting from our labors.” 

Having “seen the railway, from its humblest begin- 
ning, grow into strength and manhood”, the spirit of 
the pioneer sought new adventure where his vision of 
the future need not be circumscribed by the dull realities 
of an established civilization. Mr. Minor’s plans were 





5 The following advertisement appeared in the issues of 1847: ‘‘The 
undersigned takes the liberty of calling the attention of the readers of the 
aan to the fact that the Office is removed from New York to the 

RANKLIN House, padederptie, where he will be always pleased to meet 
and greet them. They will not only find a pleasant Reading room with 
lots of foreign periodicals, treating of Railroads and Machinery, but they 
will always find good-sized and airy rooms—clean beds—and a well su? 
plied table. If they would have further proof of this, they have only to 
wail, and judge for themselves, and much oblige the proprietor, . 

INOR.” 
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AMERICAN RAILROAD JOURNAL, 
E AND ADVOCATE OF INTERNAL IMPROVEMENTS. 











1] Title-page illustration used beginning with the January 5, 1833, issue 
n made for departure for California as soon as the sale ers,’’ as set forth in the sub-title. But as the years 
1. — of the Journal—and the collection of his outstanding passed the columns of the Journal became more and 


more devoted to railway financial affairs and operating 
results. During the 60’s, the Civil War, as seen through 
its columns, was just one of the factors affecting the 


accounts—would permit. His intention was to go via 
Panama where he expected to spend two weeks in the 
examination of the route of the proposed railway across 


y, the Isthmus. money market and influencing railway earning capacity 
e- and security values,—a favorable factor during the later 
id The Seeond Publisher years of war so far as the northern roads were con- 
1e cerned. Such discussions of government financing as 
S- Under the regime of John H. Schultz, the new pub- appeared were largely from the viewpoint of their effect 
ul lisher whose connection with the paper continued until on private investments. Scarcely a hint of the terrible 
w near the end of 1881 there was a decided change in the struggle which was convulsing the nation escaped from 


character of the Journal. Railways were thoroughly 
established as the principal agency of communication, 
though the growth of the system was clearly in its 
infancy. 

“It (the locomotive railway system) will not have 
achieved its highest work,” wrote the new publisher, 
“till it has harmonized political differences and elevated 
all men to the highest social condition of which they 
are capable. When the net work of railroads shall 
cover the continent from the St. Lawrence to the Rio 
Grande and from the Atlantic to the Pacific, there need 
be no fear of discussing the value or the permanency 
of the Union. The Union of the states will not then 
be a mere paper constitution, but a social and practical 


the editorial pen.® 

Henry V. Poor succeeded Mr. Minor as editor, a 
position which he occupied until 1862. The office of 
the Journal had been accumulating official reports of 
railways and canals since the beginning of its career. 
Mr. Poor, sensing the value of the information buried 
in these reports, used them as the basis for a complete 
railway financial reference work which was published 
late in 1860 by the J. H. Schultz Company. This work, 
which appeared in three volumes, was entitled “A His- 
tory of the Railroads and Canals of the United States 
of America” and dealt with “their progress, cost, reve- 
nues, expenditures and present condition”’. 

Two years later Mr. Poor left the Journal to devote 






















, reality, * * * ” himself to the establishment of this service. Although 
ly & “There is danger of over action in the cause of rail- the Civil War interfered for several years with the 
be ways as well as in other branches of business. It is carrying out his plan of continuing the issuance of 
rs no longer wise for capitalists and stockholders of rail- railway manuals annually, their publication was resumed 
al, § Ways or business men of any sort to leave the work to in 1868. Poor’s Manuals today not only cover the rail- 
o so few hands as heretofore. ways, but public utilities and industrial corporations as 
ss, “Others besides directors, engineers and contractors well. 
i- § require to possess some knowledge of the practical A Transition Begins 
in — Workings of railways and their relations to property ; ‘ 

and life.” John H. Schultz continued the Journal, with no 
“a ; change in character, as both editor and proprietor, suc- 
of Finance Becomes the Center of Interest ceeding Mr. Poor in the former position, until late in 
of _ During the early years of the new regime some atten- 1879. Then, with the advent of a new editor, Harlan 
es tion was paid in its columns to the growing internal A. Pierce, a new policy was announced in the Septem- 
re problems of the railroads. For instance, the subject of >t 20 issue. The paper having now fulfilled the object 

locomotive boiler explosions, which was becoming trou- '0F Which it was founded ; namely, “to aid and encourage 
he blesome at the time and concerning the causes of which 1 its infancy the growth and development of a power 
he there was no exact information and miuch fantastic which now threatens to become greater than the source 
ot theory, was discussdd in comtiibiited ait@liie! in com- from which it was derived,” was to undertake “free 
es munications and in well considered editeriais during and impartial discussions of the questions at issue be- 
2 this period. At the outset, space was also devoted to *Exceptions to this statement are occasional comments on the losses 


suffered by the Baltimore & Ohio because of its location in the field of 
several military operations. 
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tween railroads and the public, the railroads and their 
employees, as well as the financial condition and general 
management thereof”. Upon the questions at issue be- 
tween the people and the railroads, “it will urge the 
aggrieved parties *** ta settle their disputes themselves 
before politicians shall take them out of the hands of 
both and control the roads in the interests of a Ring of 
demagogues, speculators and contractors, as was the 
Erie Canal”. 

The change in editorial emphasis inaugurated by Mr. 
Pierce marked the beginning of a transition period in 
the character and purpose of the American Railroad 
Journal which lasted for some eight years. During 
these years several reorganizations in the management 
of the publication occurred. In September, 1881, the 
American Railroad Journal Company was organized 
with Mr. Schultz as president and George F. Swain, 
treasurer. About a year later Mr. Schultz retired and 
Mr. Swain took the leadership. In March, 1883, the 
publication was changed from a weekly to a monthly 
and the company was reorganized as the Phenix Pub- 
lishing Company of New York, of which Mr. Swain 
was the president. At the end of the year the all- 
inclusive sub-title was dropped. 

In June, 1884, under the editorship of J. Bruen Mil- 
ler, the publication lost its last vestiges of a newspaper 
for railway officers and investors and became a railway 
magazine and review devoted to the discussion of ques- 
tions of railway construction and management from the 
viewpoint of “railway managers, engineers, mechanics 
and others concerned therein”. During Mr. Miller’s 
editorship, some of the problems of railway manage- 
ment were discussed vigorously, fearlessly and with 
understanding, but its attempt to cover the entire field 
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departments, is indicated by “A. Sufferer,” with per- 
haps a bit of exaggeration, in a letter to the editor 
printed in the January, 1884, issue of the Journal. “Tf 
a master car-builder turns out a new passenger car,” 
said this sufferer in the course of his letter, “the next 
issue of the Universal Water Closet has the following 
delectable and instructive three columns on the subject: 
‘Mr. End-Sill, the veteran master car-builder, of the 
L.M.N.O.P.R.R. has just finished the most sumptuous, 
elegant, and convenient passenger car ever seen in this 
section. It is about three times the length of an ordi- 
nary freight car, and is painted in a delicate tint of pea 
green, and beautifully decorated. On entering the car 
we find a perfect palace of beauty and convenience, su- 
perbly designed and magnificently finished in costly 
woods of the Orient, leading the imagination to believe 
it is the veritable historic barge of Cleopatra,’ etc, etc. 
The practical railroad man is of course greatly enlight- 
ened by this valuable information, and files away care- 
fully the paper containing it for future reference—in 
the waste basket. 

“If a new locomotive is the subject, the reader is 
salivated in about this style: ‘That thorough and ex- 
perienced mechanic, Sandbox T. Reachrod, master 
mechanic of the X.Y.Z.R.R. has just turned out a superb 
new passenger engine, bearing the No. 12,299. She is 
built entirely from the original designs of Mr. Reach- 
rod, and is the fastest engine ever built in this country. 
She is provided with four immense driving wheels, 
which are held relatively to each other by a massive 
bar attached to a gudgeon cast in each wheel. As we 
pass toward the forward end of this magnificent struc- 
ture, reminding one of some fabled courser eagerly 
champing its bit in its desire to exhibit its paces, we 
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Burden’s boat “Helen of Troy”—This boat of double-hull construction was tried out on the Hudson River the early 
part of 1834—American Railroad Journal 


of railway management and operations in a monthly 
publication which had to compete with a number of 
others, some published weekly, was not conspicuously 
successful. Its efforts were still further scattered by 
the inclusion of a tramway department, established 
early in 1883, devoted to the interests of the street rail- 
way industry. 

From February, 1885, till the end of 1886 the name 
of the publisher is not known, but Mr. Miller con- 
tinued as editor until early in 1886. 

The lack of adequate attention of the contemporary 
publications to the specific interests of the officers, 
engineers and supervisors in the motive power and car 
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find two brass cylinders provided with steam boxes. 
The piston is arranged to slide back and forth, thereby 
transmitting its ponderous force to the driving wheels 
through the medium of an immense pitman rod. The 
boiler projects beyond the smoke stack quite a piece, 
and contains a smoke burning device, the invention of 
Mr. Reachrod, by which the large quantities of black 
smoke emitted by ordinary engines will be entirely pre- 
vented. This invention alone stamps Mr. Reachrod as 
the best mechanic of the age. * * *’ 

“I might go on indefinitely in imitation of the to0 
prevalent style of literature prepared for the practical, 
frequently unlettered but self-educated and suffering 
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AND ADVOCATE OF INTERNAL IMPROVEMENTS. 


Title-page illustration used beginning with the December 19, 1835, issue 


railroad men and mechanics, who will read with avidity 
a practical article which he so seldom finds, but who 
‘fires out’ with remarks anything but scriptural, the class 
of papers dealing—from necessity—in a mass of words, 
thrown together by a writer who knows absolutely noth- 
ing, practically, about what he is writing. It is no 





The airship of 1834—Aeronautic steam car proposed by 
B. G. N.” of Dexter, Michigan Territory, and published in 
the September 27, 1834, issue of the Journal’ 


wonder, then, that railroad men complain that they find 
more of interest to them and their business in a last 
year’s almanac.” 


A Mechanical Department Paper 


With the October, 1886, issue, when the publication 
passed into the hands of Mathias N. Forney, it took 
for itself the specific field referred to by our sufferer, 
in competition with The National Car Builder, estab- 
lished in July, 1870, a field which it has served continu- 
ously ever since. 


M. N. Forney 


Mr. Forney was a thoroughly practical mechanical 
engineer. He served his apprenticeship in the shops of 


. ‘At a later date, during M. N. Forney’s editorship, the Journal, then 
me ol as the Railroad and Engineering Journal, took up seriously the de- 
ag of aviation. Beginning in July, 1890, a lecture on aerial navi- 
ny delivered by Octave Chanute to the students of Sibley College, Cor- 
pao. niversity, in May of that year, was printed serially in several suc- 
“Prone issues. In October, 1891, began a long series of articles on the 
a in: Flying Machines,” by Octave Chanute, then president of the 
ion Society of Civil Engineers, which did not terminate until January, 
ay ollowing the International Conference on Aerial Navigation of that 
publi a separate supplement of the Journal was issued monthly until the 
ts — of the proceedings of the conference had been completed. This 
— discontinued and a department of “Aeronautics” was established 
tiauin regular issues of the paper, beginning in October, 1894, and con- 
pe until October, 1895, when it was terminated “owing to insufficient 
cade age.” Octave Chanute joined the editorial staff of the paper to 
ct this department and was a frequent contributor to its columns. 
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Ross Winans, Baltimore, Md., engaged in building loco- 
motives, mostly for the Baltimore & Ohio. He later 
served as a draftsman in the machinery departments of 
the Baltimore & Ohio and the Illinois Central and, in 
1866, was granted a patent on the well known Forney 
type locomotive extensively used in intra-city railways 
until replaced by the electrification of these lines. For 
three years in the late 60’s he was employed by Hinkley 
& Williams, locomotive builders of Boston, and in the 
fall of 1870 became associate editor of the Railroad 
Gazette, then published in Chicago. Following the Chi- 
cago fire in 1871, the office of publication was removed 
to New York and Mr. Forney became joint owner and 
editor with S. W. Dunning who was then the editor-in- 
chief. 

At the end of 1883 Mr. Forney sold his interests in 
the Railroad Gazette to W. H. Boardman and retired 
from active business for the next three years. 

While associated with the Gazette, Mr. Forney vig- 
orously opposed the adoption of the narrow gage which 
had been generally espoused by the technical publica- 
tions of the day, both in England and in America, start- 
ing almost alone the successful fight for the present 
standard gage. In 1872 he became an associate mem- 
ber of the American Railway Master Mechanics’ Asso- 


. ciation and, a year later, of the Master Car Builders’ 


Association. Mr. Forney, in 1882, played an active 
part in the reorganization of the latter association, by 
which the railroad companies received official repre- 
sentation in its affairs and, after the reorganization, 
became the secretary, a position which he held until 
1889. Mr. Forney was one of the organizers of the 
American Society of Mechanical Engineers and of the 
New York Railroad Club. He was the editor of the 
first edition of the Car Builders’ Dictionary and author 
of Forney’s Locomotive Catechism. 

With the issue of January, 1887, Mr. Forney com- 
bired the American Railroad Journal with Van 
Nostrand’s Engineering Magazine, which he had also 
recently purchased, under the title of the Railroad and 
Engineering Journal. During his regime as publisher, 
which continued until January, 1896, it gradually be- 
came more and more devoted to the engineering prob- 
lems of locomotive and car design. 

In January, 1893, the name of the publication was 
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changed to American Engineer and Railroad Journal. 

In January, 1896, Mr. Forney sold the publication to 
R. M. VanArsdale, then publisher of the National Car 
and Locomotive Builder, who combined the two publica- 
tions as the American Engineer, Car Builder and Rail- 
road Journal, under which title it was published for 
three years when it again became the American Engi- 
neer and Railroad Journal. 

Mr. Forney continued to edit the publication with 
the assistance of W. H. Marshall, later president of the 
American Locomotive Company, for a year after its 
purchase by Mr. VanArsdale. Mr. Marshall then con- 
tinued to edit the paper until the end of 1898, to be 
succeeded by the late George M. Basford. 


G. M. Basford Becomes the Editor 


Throughout his active life Mr. Basford was identified 
with the railroad industry. He began his career in the 
shops of the Boston & Maine and was later employed 
in the motive power departments of the Chicago, Bur- 
lington & Quincy and the Union Pacific. He later be- 
came signal engineer of the Chicago, Milwaukee & St. 
Paul and was largely instrumental in starting the Rail- 
way Signal Association. He always retained a deep 
interest in locomotive design and operation. During 
and following his service as editor of the Journal 
his tireless energy and far-reaching vision of the pos- 
sibilities of improvements in the steam locomotive and 
of more intensive locomotive utilization did much to 
further the advancement of practice in both these re- 
spects. He possessed a keen sense of responsibility to 
“the men of the future” and during his regime the 
Journal played an active part in systematizing and 
broadening the education of shop apprentices. Follow- 
ing his connection with the American Locomotive Com- 
pany, in 1913, he became chief engineer of the railroad 
department of Jos. T. Ryerson & Son and in 1916 or- 
ganized the G. M. Basford Company to handle technical 
advertising. On its organization at about this time he 
also became president of the Locomotive Feedwater 
Heater Company, which he headed until it was taken 
over by the Superheater Company. He was also con- 
sulting engineer of the Lima Locomotive Works, Inc. 

During Mr. Basford’s editorship began the process of 
broadening the scope of the Journal to deal more and 
more with other problems of the steam railway equip- 
ment department, including shop practice, shop equip- 
ment, and the problems of organization and personnel 
involved in the repair and servicing of the equipment, 
in addition to the strictly engineering problems of its 
design. In 1905 Mr. Basford left the Journal to be- 
come assistant to the president of the American Loco- 
motive Company and was succeeded by Roy V. Wright. 


The Last Twenty Years 


In March, 1910, Mr. Wright joined the editorial staff 
of the Railway Age Gazette and was succeeded as 
editor of the Journal by Earl A. Averill. 

Mr. VanArsdale died in November, 1909, and in 
December, 1911, the Journal was purchased from his 
estate by its present owners, the Simmons-Boardman 
Publishing Company, and continued under the name of 
the Railway Age Gazette, Mechanical Edition. At that 
time Mr. Wright resumed the editorship which has 
since been continuously in his hands. The present 
name of the publication, Railway Mechanical Engineer, 
was adopted at the beginning of 1916. 

The American Railroad Journal was the second busi- 


(Concluded on page 401) 


In the left-hand column are the “mast-head” and table of contents for 
the June, 1884, issue. 
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Railroads’ Contribution 


To The National Welfare 


2‘ () profound has been the influence of the railroads 
% on the economic, political and social welfare of 
the nation that no estimates or collections of statistics 
can do it justice. 

Prehistoric man began to make real progress in im- 
proving his material welfare when he blundered into 
or conceived the earlier simple and crude forms of 
transporting goods. The progress in developing more 
efficient transportation over the ages, however, was 
pitifully slow. The waterways afforded the easiest and 
least obstructed highways for heavy transport, but if 
a current carried the boat downstream, the problem of 
getting back upstream had to be considered. Some 
times the boat or raft was discarded after the cargo 
had been disposed of and the trip back home was made 
light, over land—usually an exceedingly difficult and 
frequently a dangerous adventure. Propulsion by hu- 
man power was slow and inefficient, even on lakes and 
sea. Eventually the sail came into use, thus consider- 
ably improving the effectiveness and speed of water 
transport, if and when weather conditions were favor- 
able. 

Early in recorded history the more progressive 
nations began building highways between strategic 
points, but such roads were comparatively few in num- 
ber and they provided for only a limited amount of 
transportation between the favored centers. As the 
populations increased, more and more pressure was 
placed on the building of roads and in supplementing 
water transport by the building of canals. 

Steady progress would undoubtedly have been made 
in the building up and development of this country, 
even if the railroads had not come into being. Ob- 
viously, however, the limitations of highway and water- 
way transport were such that industrial progress would 
have been greatly slowed up and it is doubtful whether 
the intense industrial and mass production era which 
we are now enjoying, would have been possible for 
many, many years, or even within the present century. 


Transportation in the Early Days 


It is. impossible in these days of high speed and 
efficient transportation and communication to appre- 
ciate the primitive conditions under which our fore- 
fathers lived a century ago, when this publication, 
then known as the American Rail-Road Journal, enjoyed 
its first year of existence. Those of us who can recall 
something of the living conditions half a century ago 
have at least a sort of measuring stick, but even that 
is entirely inadequate to gage the situation in 1832, 
since the building of railroads in the fifty years im- 
mediately following that date entirely transformed this 
> samt and radically changed economic and social con- 

itions. 

Roughly, it is said that the era of mechanical in- 
vention started about the middle of the eighteenth 
century. Steam had been used in a small way for 
industrial purposes prior to that time, but James Watt 
did not perfect his steam engine until 1776 (the year 
of the birth of our nation), and it was the steam engine 
that made possible the so-called industrial revolution. 
Little progress in large scale manufacturing was pos- 
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Made available almost unlimited 
natural resources of the interior 
—Greatly increased national 
wealth per inhabitant— 
Cemented nation in_ political 
unity and goodwill — A look 
ahead 


sible, however, until cheap and convenient transpor- 
tation could be devised to bring the raw materials to 
the factory and distribute the finished products—in 
other words, to facilitate trade and commerce. 

England began decidedly to feel the pinch for better 
transportation in the sixteenth century and its mer- 
chants started then to advocate the building and im- 
provement of highways to promote trade and com- 
merce. Not much progress was made, however, until 
a century later, when the government was almost over- 
thrown because of the bad state of communication be- 
tween various parts of the country. 

The waterways—ocean, river and lake—afforded the 
only practical means of transporting heavy products, 




















First office building of the Delaware & Hudson Canal Com- 
pany—Known as the “Old Log Tavern”—First house built 
: in Carbondale, Pa. 


and even that, before the days of the steam engine, was 
a slow process. The wagon roads were so poor that 
even light passenger travel was not only tedious, but 
a journey of more than a few miles was physically 
exhausting and in some instances was fraught with 
real danger. 

Tobias Smollett in his “Humphry Clinker’, makes 
his character, Squire Matt. Bramble, say of eighteenth 
century transportation conditions in England, which 
at that time, of course, were far more advanced than 
those in this country: “Considering the tax we pay 
for turnpikes, the roads of this country constitute an 
almost intolerable grievance. Between Newark and 
Weatherby, I have suffered more from jolting and 
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swinging than ever I felt in the whole course of my 
life.” Such conditions at that time were the general 
rule. 

The movement of freight, except in and about the 
cities and on the waterways, was practically impossible. 
It was not until late in the eighteenth century that we 
find any substantial progress being made in road build- 
ing in England. The comparatively thickly settled com- 
munities of Europe were naturally greatly handicapped 
because of the limited transportation facilities. Each 
community was forced to raise and make most of the 
things which it used. North America, on the other 
hand, with its vast unexplored inland territory, wealthy 
in natural resources almost beyond belief, awaited the 
coming of the railroads, or some other form of cheap 
and rapid transportation, which would be extended 
from the waterways to the interior, opening this great 
expanse to settlers and releasing its natural wealth for 
the betterment of mankind. 


When Our Nation Was Born 


The railroads have now become so thoroughly in- 
tegrated with the life of the nation that it is difficult 
to estimate what the conditions might be if they had 
not come into existence. Poor’s Manual of Railroads, 
issued annually, strikes most of us as a huge mass of 
statistics, but occasionally, on some special anniversary, 
Henry V. Poor, for many years editor of this publica- 
tion in its early days, would amplify the foreword or 
preface to the Manual and present a fascinating pic- 
ture of the early history and struggles of the railroads. 
In the edition for 1876-7, for instance, he took occasion 
to review the progress made “by our people” during 
the first 100 years of our national life “in their means 
of intercommunication, with which all their interests, 
social, political and mental, are so intimately con- 
nected.” As a background for his sketch he presents 
the following picture of the early: days of this country: 

“The colonists, at the time they declared themselves 
to be an independent nation, occupied a narrow belt of 
country stretching nearly 2,000 miles along the coast, 
from New Brunswick, a province of Great Britain, to 
Florida, then subject to the crown of Spain. A small 
portion of this population only was distant more than 
a day’s journey from navigable tide waters. Up to 
that time, however, when the condition of the country 
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Rail mill erected at Mount Savage, Alleghany County, Md., in 1843—The first solid track rail made in this country 
was rolled in this mill (1844) 


is considered—its vast and almost impenetrable forests, 
the covert of savage tribes which, under the influence 
and guidance of France, holding possession at that time 
of the valleys of the St. Lawrence and the Mississippi, 
waged incessant warfare upon the whole frontier line 
of settlements—the progress made by our people, for 
the first hundred and fifty years from the settlement 
of the country, is well worthy of admiration. As the 
products of their industries had little or no commercial 
value at distances exceeding a hundred, and often fifty 
miles from navigable water lines, and as there was 
still an ample supply of easily accessible and fertile 
lands, the subject of improved or artificial highways 
attracted little attention, as their necessity or im- 
portance was but little felt. 

“It was not till the treaty of 1763, which gave to 
Great Britain the valley of the St. Lawrence and that 
portion of the valley of the Mississippi east of that 
river, that the vision of our people began to extend 
itself over the continent; that they began to speculate 
upon its future destiny, upon the races that were to 
occupy it, and the means by which its matchless wealth 
could best be secured and rendered available by the 
new nation springing to life upon its eastern slope. 
It was seen that the two mighty rivers, which carried 
navigable water courses to nearly every portion of the 
great interior basin, had their outlets, one under the 
burning sun of the tropics, the other in an inhospitable 
region whose climate was that of polar cold—and each 
far distant from the great centers of population upon 
the Atlantic coast, and from ports most accessible to 
the Old World, which was and still is, the great market 
for many of our most important productions—and 
that the only mode by which this apparent oversight of 
nature could be corrected was by artificial works 
which, penetrating the range of the Alleghany moun- 
tains, should constitute the great ports of the Atlantic 
the real outlets of the commerce and trade of the 
continent.” 


Washington’s Far-Sighted Vision 


It is of special interest, in this Washington Bi-cen- 
tennial year, to note how clearly our first President 
visualized the need of artificial highways to supplement 
the waterways and open up the resources of the in- 
terior and establish the foundation for a great nation. 
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"Trains opposite this character will be discontinued after Tucsday; but Train men will hold themsclves in readi 
at Montpelier Depot, to run Extra Trains. N. B. No. 4 Train South from Rowses Point connects with dpe 
from Burlington.—-No. 5 Train Seuth from St. Albans connects with the 7,30 a. m. Train from Burlington. 
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N. B. All Trains most ogres Moutpelier Junction with particular caution. Be to notice change of 
Time Cards for Wednesday, Tharsday and Friday. Conductors men mast allow passengors 
detiorass, nor permit their cars to be overloaded. vempaaima a Frog : ahs = the 
JOHN CROMBIE, Supt. M. P. 
Courtesy the Delaware & Hudson 


Crew board of the Vermont & Canada (Now Central 
Vermont), 1853 


Washington at the close of the Revolution, after mak- 
ing a thorough survey of the country beyond the moun- 
tains and east of the Mississippi, made this report 
to the governor of Virginia: 

“T need not remark to you that the flank and rear 
of the United States are possessed by other powers, 
and formidable ones, too; and how necessary it is to 
apply the cement of interest to bind all parts of the 





Illustration reproduced from Harper’s Weekly, 1869 
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Union. together by indissoluble bonds—especially that 
part of it which lies immediately west of us—with the 
Middle States. For what ties, let me ask, should we 
have upon these people (in the Mississippi Valley) ? 
How entirely unconnected with them shall we be, and 
what troubles may we not apprehend, if the Spaniards 
on their right and Great Britain on their left, instead of 
throwing stumbling blocks in their way, as they now 
do, should hold out lures for their trade and alliance? 
What, when they gain strength (which will be sooner 
than most people conceive, from the emigration of 
foreigners, who will have no predilection for us, as 
well as the removal of our own citizens), will be the 
consequence of having formed close connections with 
both or either of those powers in a commercial way? 
It needs not, in my opinion, the gift of prophecy to 
foretell. 

“The Western States (I speak now from my own 
observation) hang upon a pivot. The touch of a 
feather would turn them any way. They have looked 
down the Mississippi till the Spaniards, very impoliticly, 
I think, for themselves, threw difficulties in the way; 
and they looked that way for no other reason than 
because they could glide quietly down the stream, with- 
out considering, perhaps, the difficulties of the voyage 
back again and the time necessary to perform it, and 
because they had no other means of coming to us but 
by land. transportation and unimproved roads. 

“These causes have hitherto checked the industry of 
the present settlers; for, except the demand for pro- 
visions, occasioned by the increase in population, and 
the little flour which the necessities of the Spaniards 
compel them to buy, they have no incitement to labor. 
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From a lithograph by O. Kuhler 


But smooth the road and make easy the way for them, 
and then see what an influx of articles will be poured 
upon us, how amazingly our exports will increase, and 
how amply we shall be compensated for any trouble 
and expense we may encounter to effect it.” 

The above quotation is taken from Poor’s Manual of 
1876-7. Its wording is different, but the meaning the 
saine as a similar quotation given in a pamphlet entitled, 
“Washington as Engineer and City Builder,” prepared 
by Lt. Col. U. S. Grant, 3rd, and published under the 
direction of the United States George Washington Bi- 
Centennial Commission. The latter quotation contains 
an additional clause to the last sentence above, reading 
thus: “But when the subject is considered in a political 
point of view, it appears of much greater importance.” 


Building A Nation 


The year 1826, marking the semi-centennial of our 
nation, was distinguished by the opening of the Erie 
Canal for commercial purposes and by the granting of 
several charters? for the construction of railroads in 
the United States. It also marked the experiment on 
the Stockton & Darlington Railway in England, which 
demonstrated the practicability of using steam as a 
motive power for propelling trains. Poor, in his Rail- 
road Manual for 1876-7, points out that the next quar- 
ter of a century, until 1851, was a period of preparation 
for the railroads; that is, “it was not until 1851 that 
the railroads had reached a stage in their progress and 
a degree oi perfection in their construction and in that 
of their machinery which enabled them for the first 
time to act on anything like a grand and adequate scale 
upon the productive and commercial interests of the 
country.” 

The early building of the railroads was fostered by 
the most intense rivalries between the cities on the 
eastern seacoast. Some of these regions were favored 
by natural waterways which were supplemented, par- 
ticularly after the building of the Erie Canal, by canals 
where the physical conditions were favorable. Other 
cities, not so well favored by natural waterways or 
the possibility of canals, were greatly handicapped in 

1The Delaware & Hudson was incorporated April 23, 1823, but oper- 
ated primarily as a canal company; it commenced the construction of 
its gravity railroad in 1827. Col. John Stevens of Hoboken, N. J., 
obtained a charter in 1823 for a railroad from Philadelphia to Columbia. 
This was amended in 1826 and again in 1828, the latter amendment 
Seyteg, Sot to. Ae go should “‘be styled the Pennsylvania Rail- 

w udson Railroad, operated between Albany and 
7 he a part of the New York Central), was chartered April 


17, 1826. Granite Railway, which was built to con ite t 
build the Bunker Hill monument, was chartered in 1826. eater ta 
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developing trade and commerce with the interior, since 
highway transportation could not compete with the low 
cost of water transportation. The railways seemed to 
offer a means of competing with the rivers and canals. 
Canal building was at its height when the first rail- 
roads were placed in operation and few controversies 
in the economic history of our country have been more 
severe than that between the early advocates of the 
canals and the railroads. 

It is little wonder that the Stockton & Darlington 
experiment fired the minds of leading citizens of sev- 
eral of the communities along the coast and that im- 
mediately they set about to see what they could do to 
adapt the new form of transportation to the advantage 
of their own communities. The railways were there- 
fore conceived and built one by one, without any refer- 
ence to a general plan for the country as a whole, and 
it is only within recent decades that any attempt has 
been made to face the problem of unifying and con- 
solidating them in the interests of the people at large. 

Long distance travel in the early days was filled 
with inconveniences; equipment was not interchanged 
to any great extent between the short roads; indeed, 
in many instances there were marked differences in 
the gages which made such interchange impossible. 
Even as late as 1889 there were 32 different gages on 
the 1,675 railways in the United States. Progress was 
being made in the right direction, however, as witness 
from the following quotation taken from Statistics of 
Railways in the United States for 1889, published by 
the Interstate Commerce Commission. 

“The 5-ft. gage, which in 1880 was used by 91 rail- 
roads and represented 11.4 per cent of the total mile- 
age, has nearly disappeared. The gages, 4 ft. 8% in. 
to 4 ft. 9 in., inclusive, which in 1880 were adopted by 
874 roads, representing 79.8 per cent of the total mile- 
age, are now used on 1,371 roads, representing 93.3 
per cent of the total mileage. The 3-ft. narrow gage 
in 1880 was used by 144 companies; in 1889 this gage 
was used by 234 companies, representing 6 per cent of 
the total mileage of the country. It thus appears that 
at the present time over 99 per cent of railway mileage 
in the United States is adjusted to what, for all prac- 
tical purposes, may be regarded as two gages of road- 
way. 

“It shows, in the first place, that the railways of 
the United States are being welded, by the need of 
interchange of traffic, into a system, so far as condi- 
tions of operation are concerned. And, in the second 
place, it indicates a movement towards uniformity in 
physical conditions, which, working into uniformity of 
structure of cars, will do something to remove obstacles 
that thus far have defeated all attempts to bring cer- 
tain safety appliances into general use.” 


Poor’s Evaluation of Railways in 1873 


In discussing the relation of railroads to the domes- 
tic economy of the people, Henry V. Poor in the 
Manual of the Railroads for 1872-3, made the following 
statement : 

“The cost of transporting Indian corn and wheat over 
ordinary highways will equal 20 cents per ton per mile. 
At such a rate the former will bear transportation only 
125 miles to market, where its value is equal to 75 cents 
per bushel; the latter only 250 miles, where its value 
is $1.50 per bushel. With such highways only, out 
most valuable cereals will have no commercial value 
outside circles having radii of 125 and 250 miles re 
spectively. Upon a railroad, the cost of transporta- 
tion equals 114 cents per ton per mile. With such 4 
work, consequently, the circle within which corn and 


October, 1932 









whe 
will 

spec 
mile 
upor 
or 8 
as if 
emp 
com| 


this 

econ 
in fi 
they 
whe 
labo 


Ame 
berl: 
of ! 
whi 
nag 
citer 
resu 
tion: 
the : 
the | 
turn 
the 
fron 
wert 
muc 
offic 
ferr 
this 
wert 
the 
a hi 
the 
him. 


som 
mile 
in v 
hors 
terv: 
ruin 





low 
| to 
als. 
ail- 
sies 
ore 
the 


ton 
ev- 
im- 
» to 
age 
Te- 
‘er- 
and 
has 
on- 
ge. 
led 


cs 

Na 

2 
©. 







wheat at the prices named, will have a marketable value, 
will be drawn upon radii of 1,600 and 3,200 miles, re- 
spectively. The area of a circle with a radius of 125 
miles is 49,087 square miles; that of a circle drawn 
upon a radius of 1,600 miles is about 160 times greater, 
or 8,042,406 square miles. Such a difference, enormous 
as it is, only measures the value of the new agencies 
employed in transportation, and the results achieved, 
compared with the old. 

“The above statement shows that the railroads of 
this country have an importance in the domestic 
economy of its people possessed by no other. They are, 
in fact, the markets to every portion of it. Wherever 
they are constructed, they give immediately and every- 
where a high commercial value to the products of 
labor.” 


Travel by Stage Coach 


Seymour Dunbar in “A History of Travel in 
America”, states that the fastest coaches between Cum- 
berland and Wheeling, 130 miles, traveled at a speed 
of 5% miles an hour. Speaking of special records 
which were made under unusual circumstances, he says: 

“Those two events that always created the most ex- 
citement along the National Road, and that inevitably 
resulted in the performance of almost incredible exer- 
tions on the part of the stage-coach companies were 
the annual transportation of the President’s message to 
the West, and the trip of a President himself over the 
turnpike. One reason making the rapid carriage of 
the President’s message a thing of consequence—aside 
from the public interest with which such documents 
were always awaited at the time—was the fact that 
much importance was placed by the Federal Post- 
office Department on the speed attained while trans- 
ferring such a message in the mails. For occasions of 
this sort the most ambitious and expert stage drivers 
were selected, and as one of them sped madly across 
the country, urging on his six horses from the top of 
a heavy and careening vehicle, the population of all 
the region along the road gathered to watch and cheer 
him. In carrying an executive message the driver 
sometimes covered 150 or 200 miles at the rate of ten 
miles an hour. There was no profit to the companies 
in work of this sort, however. The special relays of 
horses had to be provided at ‘much more frequent in- 
tervals than was usual and valuable animals were 
ruined by the exertions to which they were forced. 
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Locomotive “Lt. Col. Holabird” operated by the United States Military Railroads during the Civil War 
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“It was customarily the case—especially if the roads 
were bad—that the conveyance of the President’s mes- 
sage by a stage-coach resulted in the avoidance of that 
particular vehicle by travelers who were not seriously 
pressed for time. They well knew the direful shaking 
they would receive if they became fellow passengers 
with the Presidential document. But if they were of 
necessity forced to travel with the annual address to 
Congress they made the best of it, and arrived finally 
at their destination, where the executive wisdom was 
enthusiastically received by the expectant multitude 
while they limped slowly and painfully to bed.” 


Effects of Railroad Growth 


Records show that 237 miles of railway were in 
operation in 1830, but steam was not used as motive 
power until two years later. The accompanying table 
shows the rate of growth of the population of the 
United States, the national wealth and the wealth per 
inhabitant, at ten-year intervals, for the past 140 years. 
The number of miles of railway in operation is shown 
for the past century, or since they have been in exist- 
ence, 


Railroads and the National Wealth 


Naturally slow progress was made during the first 
decade of railway building. Progress during the next 
decade, 1840 to 1850, was more rapid, and then for 
the rest of the century the extension of railways went 
forward by leaps and bounds. 

It is significant that from 1791 to 1840 the national 
wealth increased in almost the same proportion as the 
growth in population, and there was no great change in 
the national wealth per inhabitant. After 1840, as 
the resources of the country were opened up by the 
extension of railways intc the interior, the national 
wealth increased rapidly and today the average inhabi- 
tant of this country enjoys a standard of living and 
comforts and conveniences beyond those of the citizens 
of any other nation. 

It would, of course, be ridiculous, to ascribe this re- 
markable improvement entirely to the railways, or to 
other forms of transportation. This much may be said, 
however, that without some cheap and efficient form of 





2 This figure is taken from Poor’s Manual. 


; ( u Actually it was somewhat 
larger—another authority places it at 38 miles. 
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Frum lithograph by O. Kuhler 


transportation, such progress could not have been made. 
While the economic growth of this country might have 
gone forward steadily, no great industrial develop- 
‘ ment would have been possible without cheap and ade- 
quate transportation, and our people would still be liv- 
ing on a comparatively low economic basis. Basically, 





The Growth of National Wealth in Relation to the Growth 
of the Railways 


Wealth— Miles of 
Population— million Dollars per Railway in 

Year millions dollars inhabitant operation 
RIESE a eee .0 750 187.5 
Be ASS eke SS. oe 5.3 1,072 202 
ie ee OO cfs Zon 1,500 239 
ME aiatatie ey sc kek Saw ve 9.4 1,882 200 
ME iS Gb Wins hieseiss owes % 12.8 2,653 207 23 
ME eka 2 os x he dead oe 17.1 3,764 220 2,818 
BAGS d's Reals cinleie aoa 23.2 7,136 307 9,021 
RE ee eee 31.5 16,160 513 30,626 
RR aR ars Oe 38.6 30,068 779 52,922 
NS Sioa dita da. 0 aecasaie is 50.2 43,642 869 93,262 
NY carb F eaSourc.chd cooks A cone 63.1 65,037 1,030 156,404 
NT As... 5b aides Sit Sane ots ko 7.3 88,517 1,145 192,556 
SSI a eee 83.8 107,104 1,278 212,243 
RT ics nore Win'n Stolen ate ks 91 ee 240,830 
NE ih Sits oak 20'S x BON, ahaa ask 186,299 1,950 249,852 
MET ica cisreo eae phate os oh 105.7 ee Ax, 259,941 
MI Ni a tisaicis gd were aie e sla 320,863 2,918 257,425 
SORES es eB 361,837 2,977 260,569 
PU Peck okstereee tea’ A Ae eet ; 260,439 


Mileage figures from 1830-80 from Poor’s Manual of Railroads—figures 
from 1890-1930 from Interstate Commerce Commission Statistics of Rail- 
ways in the United States. 

he figures for national wealth from 1791 to 1904, inclusive, are taken 
from The Encyclopedia Americana, 1920 edition, Vol. 29, page 126. 
The figures for 1912, 1922 and 1929 are taken from the World Almanac, 
the first two years being based on a Survey of the Census Bureau and 
those — _— on an estimate made by the National Industrial Confer- 
ence Board. . 





at least, the railroads have been largely responsible for 
the progress which has been made. 

Statistics referring to national wealth cannot be as- 
certained with any great degree of accuracy, and the 
different authorities do not agree on the figures for 
any one year; those given must therefore be regarded 
aS approximate. 


Railroads and National Unity 


The effect of the railroads upon the political wel- 
fare of this country was as striking as upon its eco- 
nomic life. The network of railroads which extends 
to every part of the nation has cemented the different 
states and communities into a political unit. It is 


interesting to speculate upon what would have been the 


result had not the railroads tied the northern states 
together during the Civil War, thus making it possible 
readily to mobilize their combined resources; or what 
would have been the result had not the railroads at the 
front been so efficiently controlled under the direction 
of Brig. Gen. D. S. McCallum. 
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With such great extremes of climate, with such wide 
diversification of interests, and with the concentration 
of racial groups in different sections of the country, 
‘unification as a political entity would certainly have 

’ proved far more difficult and might have been impossi- 
ble, if the railroads had not developed with great 
rapidity, furnishing quick and cheap transportation 

throughout the country. The railroads did not come 

| any too soon! 

In An interesting illustration of the effect of slow trans- 
portation upon governmental activities was the fact that 
although the national elections were held early in 
November, the President during the early years of our 
national existence could not be inaugurated until the 

| following March, because of the long time required to 
‘ gather and tabulate the election returns, notify the 
President and give him ample time to reach Washing- 
ton, in case he should live in one of the more remote 
states. The strong hold which tradition has on us is 

* evidenced by the fact that we still adhere to this long 

interval between the election and inauguration of the 

| President and members of Congress, in spite of its 
obvious disadvantages—the “dead hand” of stage coach 
days still clutches us. 


t 


Financial Vicissitudes 


Naturally the building of railroads proceeded slowly 
in the two decades from 1830 to 1850. The techniques 
of both their building and their operation were in course 
of development and still in an experimental stage. In 
part, also, this may have been due to the panic of 1837, 
which was caused largely by land speculation, the over- 
investment of fixed capital in internal improvements 
(including railroads) and the failure of crops in 1835 
and 1837. 

The discovery of gold in 1848 proved to be a stimu- 
lant to commerce and industry and railroad building 
went forward with great rapidity, a total of 17,138 miles 
being built between 1849 and 1857. Then came an- 
other great panic, apparently precipitated by tariff 
changes, but due primarily to the enormous addition 
to the circulating medium of the country, in the form 
both of gold and bank notes and credit. The excessive 
railroad building, as well as the speculation in western 
lands and doubtful industrial enterprises in general, 
were also factors. e 

Following the Civil War the construction of railroads 
progressed rapidly, due partly to the building of Pacific 
lines with government aid. Over-expansion and specu- 
lation brought on the panic of 1873, one of the most 
disastrous which this country has ever experienced. In 
spite of the panic, the mileage of the railroads con- 
tinued to grow during 1876 and 1877—at a slower rate 
to be sure—although 42 roads were placed in receiver- 
ship in the former year and 38 in 1877. 

Again, in 1884, a panic was precipitated, partly be- 
cause of too rapid’ and speculative railroad building. 

The panic of 1893 proved more disastrous to the 
railroads than any other in history. Seventy-four rail- 
roads were placed in receivership during that year, in- 
volving 29,340 miles and capitalization in the form of 
bonds and stock to the extent of $1,781,000,000. On 
June 30, 1894, there were 192 roads in the hands of 
receivers. Economists credited this panic to doubt of 
the government’s ability to redeem greenbacks and 
treasury notes, reduction in revenue due to the passage 
of the McKinley and Wilson tariff bills, over-specula- 
tion, inflated credit, and over-investment of capital in 
risky enterprises, the railroads undoubtedly contribut- 
ing their full share in this latter factor. 

The effect of the panic of 1907 is indicated by the 
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fact that during the following year 24 railroads were 
placed in receivership, with a mileage of 8,009. 

The long continued depression through which we are 
now passing has seriously affected railway earnings 
and credit, but greater financial stability and govern- 
ment assistance in the form of loans from the Recon- 
struction Finance Corporation, and other measures, 
have prevented a flood of receiverships. 


Problems of Maturity 


While the railways have been a factor in, or have 
suffered severely in all these panics, they have also 
been important factors in the recovery of business and 
prosperity following each of them. This is more par- 
ticularly true in the first three-quarters of a century 
of their existence, when large extensions and building 
operations were necessary for the opening up of new 
sections of the country and the handling of the rapidly 
growing traffic. With a heavy loss of passenger busi- 
ness in recent years to the private automobile and bus 
and a slower rate of growth of freight traffic under 
normal conditions, the demands of the railways upon 
the capital goods industries have decreased and promise 
in the future to be governed more largely by the rate 
of obsolescence of the existing equipment. It is quite 
likely, however, that this rate will be considerably 
speeded up because of the more exacting demands by 
the public for continued improvements in the services. 


The Human Element 


We think of the railways largely in terms of equip- 
ment to get us safely and promptly to our destina- 
tions, or to carry freight expeditiously and at reason- 
able rates. Too frequently we overlook the fact that 
it is the manpower behind the equipment that vitalizes 
it and makes its use effective. 

From the very beginning, and even in some degree 
today, the railroads have attracted a venturesome class 
of employees. Always the fascination of a moving 
train has made an especial appeal to a hardy group of 
individuals with pioneer instincts. This applied in the 
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Oneonta, N. Y., yard and engine terminal of the Delaware & Hudson in 1884—The enginehouse is shown in the right 
background - 
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early days not only to the enginemen and trainmen, but 
to other classes of workers engaged in railroad service. 
The “boomer” has passed out of the picture, but he was 
familiar to almost every occupation on the railroads 
during the first seventy-five years of their existence. 

Fifty years ago accidents were frequent and the 
railroad trainmen and enginemen, because of their 
“boomer” characteristics, were looked upon with some 
suspicion. These conditions seriously affected the effi- 
ciency and safety of operation, forcing the manage- 
ments to give greater consideration to the welfare of 
the employees, especially those in road service. The 
Railroad Y.M.C.A.—a joint activity of men and man- 
agement—helped to meet this challenge, and on many 
roads proved to be a most effective factor in service 
to the workers and as a morale builder. 

The history of labor on the railroads is not very 
different, in general, from that of American industry as 
a whole. Labor unions were not organized on the 
railroads until several decades after they started to 
operate. The locomotive engineers organized in 1863. 

The railroad strikes of 1877, says Bogart in his 
“Economic History of the United States,” “were the 
first important exhibition of the growing power of 
labor, and directed public attention forcibly to the in- 
dustrial problems involved. * * * The country awoke to 
the fact that our growing industrialism had brought 
with it serious problems as well as increased wealth.” 

Certain crafts on the railroads have been thoroughly 
organized, notably the train and engine service groups. 
For a long time each of these organizations acted in- 
dependently and it was not until after the beginning 
of the present century that any “concerted” movement 
was made by the unions. In 1916 the Big Four 
Brotherhoods made concerted demands, and negotiations 
were entered into for the first time to cover the entire 
country. Arbitration broke down and under pressure 
of an acute international situation and at the suggestion 
of members of the Cabinet and a committee of the 
Council of National Defense, the demands of the men 
were met, with the Adamson Act as a result. 

Under government operation of the railroads during 



























From lithograph by O. Kuhler 


the World War, the employees in various departments 
were encouraged to organize, and rules and working 
conditions in some instances were established which 
were extreme and beyond reason. When the roads 
were handed back to the owners in 1920 the situation 
had become seriously involved. 

The Transportation Act of 1920 vested the control 
of wages in the United States Labor Board, which 
failed satisfactorily to meet the situation and was dis- 
placed in 1926. The railway labor act as now in force 
has thus far functioned successfully in such contro- 
versies as have occurred in recent years. 

A rather remarkable change has taken place in human 
relationships on the railways in recent years, and par- 
ticularly since the shopmen’s strike of 1922. Both 
managements and men now have a keen realization 
that their interests, including those of the public, are 
mutual, and a marked spirit of co-operation has steadily 
been growing, in spite of the fact that the depression 
through which we are passing has proved a most 
difficult test. 


Public Relations 


In the early days of the railroads no effort was made 
on the part of the public to control their operations 
or to regulate them. Indeed, the various states and 
communities did everything they could to foster the 
roads and help them extend their operations. 

While many of the roads were projected and built 
on a sound basis, others were poorly conceived and still 
others were purely speculative in the interest of the 
promoters. Naturally, abuses sprang up and in the 
70’s some of the states began to adopt regulatory mea- 
sures. The Interstate Commerce Commission was 
created in 1887, thus placing the railroads on a national, 
rather than a local basis, so far as control was con- 
cerned. The Interstate Commerce Committee was 
gradually given more and more authority and legis- 
lation also continued to be passed by the various states, 
some of it extreme and unwise. 

The pendulum swung entirely too far, and after the 
period of government operation, during and following 
the World War, an attempt was made to give the rail- 
roads a fair deal by the passage of the Transporta- 
tion Act of 1920. This was an improvement over 
former legislation, but sadly needs revision in the light 
of 12 years of experience with it. 

Unfortunately, in the minds of many observers, the 
Interstate Commerce Commission has greatly exceeded 
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its authority, and today there is a widespread demand 
for a revision of legislation affecting the carriers, which 
will relieve them of many restrictions, which in this 
day and generation are unwarranted, and allow the 
managements a larger degree of freedom in administer- 
ing the properties. 

As this article is being written, a report of the rail- 
road committee of the Chamber of- Commerce of the 
United States has just been released, which will be sub- 
mitted to referendum vote on the part of the member- 
ship of the Chamber. The recommendations of this 
committee, if approved of and carried out, will do 
much to give the railroad managements a measure of 
relief which is quite necessary if the railroads are to 
prosper. A group of institutional investors, to pro- 
tect their own interests, has secured the services 
of a strong committee headed by Ex-President Calvin 
Coolidge, which is authorized to make a thorough study 
of the railroad situation and submit recommendations 
which will assist the railroads in getting back onto a 
sound and stable basis. Railroad employees, also, 
throughout the nation are organizing Railroad Em- 
ployees and Taxpayers Associations with a view to 
securing protection for the railroads from unfair com- 
petition on the part of other types of carriers which are 
free from excessive taxation and restrictive regula- 
tion—this movement is fast reaching the proportions 
of a crusade. 

At the close of a century of railroad operation, there- 
fore, and in spite of all that the railroads have done in 
the building up of this nation, economically and politi- 
cally, they find themselves in a difficult, almost des- 
perate situation—and yet, let us hope, on the threshold 
of a new era, in which the legislative and regulative 
authorities will take steps to foster them in the public 
interest, and in such a way as to give a fair return 
to the employees and the owners. 


What of the Future 


As has been pointed out earlier in this article, the 
building and extension of the railways over the greater 
part of the last century, has gone forward with very 
little planning from either national or regional stand- 
points. The first roads were short, of a variety of 
gages, and no great thought was given to the inter- 
change of traffic with the other roads. It is not sur- 
prising that consolidation processes started in the early 
years of railroading and that these were speeded up as 
the network of lines extended over the country and 
traffic density increased. Eventually federal legisla- 
tion was enacted which sought to control the con- 
solidation of the railroads. The Transportation Act 
of 1920 specified that all of the railroads should be 
combined into a limited number of systems, but so as to 
continue a reasonable degree of competition. 

We have failed, however, to realize the rapidity with 
which other forms of transportation were being de- 
veloped in this country and to recognize the fact that 
there is much waste and useless expense involved in 
maintaining these different forms of transportation in- 
dependently of each other. Obviously the best interests 
of the public as a whole will be served if they can be 
combined so that each type of transportation, co-or- 
dinated with the other types, will perform that type of 
service for which it is best suited. Legislation must 


. be enacted to make this possible. 


The railroads were forced to dispose of water lines 
many years ago. Such legislation should be repealed 
and transportation companies should be provided for, 
which can co-ordinate and will control the various kinds 
of transport. 


October, 1932 








It wi 


the rail 
withou 
against 
are Ové 
compet 
public « 
ways al 
the rail 
of-way 
their 07 
Whe 
only pa 
his frei 
expense 
taxes. 
highwa 
adequat 
or mair 
in othe 
general 
workin; 
econom 
alike ai 
control, 
place ir 
Such 
structiv 
regulati 
is not 1 
type of 
these a 
and the 
Alrez 
point ta 
all type 
to give 
control 
pick-up 
years af 
eral, wi 
with loc 
operatir 
be little 
operatic 
The 1 
proving 
much wv 
freight 
home, s 
of all : 
should ¢ 


This : 
do with 
its oper: 
when it 
first hal 
mechani 
istence | 
departm 

Wher 
larger p 
cently ty 
each ind 
ent way 
partmen 
from th 
operatin 
however 
while th 


Octc 








It would seem, with the type of regulation to which 
the railroads are today subjected, that this can be done 
without any fear of a monopoly which might operate 
against the best interests of the public. The railroads 
are over-taxed and over-regulated, while some of their 
competitors, operating over rights-of-way provided at 
public expense, pay no rental for the use of such high- 
ways and are not subjected to the heavy taxation which 
the railways must pay, based on the value of the right- 
of-way and facilities which they own and maintain at 
ir Own expense. ' 
When a p een pays a railroad freight bill he not 
only pays for the out-of-pocket cost of the handling of 
his freight, but he makes a contribution to governmental 
expenses which the railroads must pay in the form of 
taxes. When the shipper pays the freight bill of a 
highway carrier or a waterway carrier, he makes no 
adequate contribution to the public expense of building 
or maintaining the right-of-way ; or to general taxation ; 
in other words, part of his freight bill is paid by the 
general taxpayer. Obviously, this makes impossible the 
working out of our transportation problem on a sound 
economic basis. All of the carriers should be treated 
alike and then, particularly if consolidated under one 
control, each type of transportation will find its proper 
lace in the picture. 
F Such an ideal can only be accomplished with a con- 
structive attitude on the part of the legislators and 
regulating authorities. They must realize that their task 
is not to punish or penalize the railways or any other 
type of transport, but that they must scientifically foster 
these agencies so that the public may be best served 
and the carriers enjoy a reasonable degree of prosperity. 

Already several tendencies are evident, which seem to 
point to the practicability of this scheme of consolidating 
all types of transportation. The railroads were forced 
to give up their waterway lines, but many of them now 
control highway bus and truck operations. Storedoor 
pick-up and delivery, which should have come many 
years ago, but which now promises soon to become gen- 
eral, will naturally link the railroads more intimately 
with local trucking operations. A few railroads are co- 
operating with air transport companies and there should 
be little difficulty in bringing about much closer co- 
operation between these two forms of transport. _ 

The railroads have made remarkable advances in im- 
proving their over-the-road operations. There is too 
much waste and lost motion, however, in getting the 
freight from the terminals to its final destination in the 
home, store or factory, or vice versa. An integration 
of all forms of transport into one complete system 
should do away with much of this waste and lost motion. 

. + ie 

This review of a very general nature has had little to 
do with the mechanical department of the railroad and 
its operations. True, the American Rail-Road Journal, 
when it was started in 1832 and throughout most of the 
first half of its life, was not related definitely to the 
mechanical department, but in the latter half of its ex- 
istence it has devoted itself practically entirely to that 
department. 

Where does the mechanical department fit into the 
larger problem of railway operation and traffic? Re- 
cently two operating officers from large railway systems, 
each independently, without any coaching and in differ- 
ent ways, emphasized the fact that the mechanical de- 
partment: officers feel that they are subject to orders 
from the liigher executives and are not responsible for 
operating and traffic results. Both of these officers, 
however, cited instances which clearly demonstrated that 
while the mechanical department officers do not presume 
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From lithograph by O. Kuhler 


to direct or control the operations, yet, in effect, their 
policies in many instances place distinct handicaps upon 
the operating and traffic departments, and in the last 
analysis really are a large factor in establishing and 
maintaining certain policies, whether they realize it or 
not. 

If this is true, and undoubtedly it is in some cases, 
then those in charge of the mechanical department must 
take a ‘broader and larger view of railroad operations 
as a whole, must know what the problems of the operat- 
ing and traffic departments are, and then, in full under- 
standing and co-operation with the officers of' the other 
departments, must provide that type of equipment, and 
so maintain it, as to attract and hold business and insure 
a maximum degree of efficiency in operation. 


One Hundred Years 
With the Railroads 


(Continued from page 392) 


ness paper to be started in the United States. The first 
was “New York Prices Current,” which was established 
in 1795 and survived for many years as the New York 
Commercial. Through the recent process of consolida- 
tions in New York City daily newspapers, its identity is 
now submerged in the New York World-Telegram. The 
American Railroad Journal, however, is the oldest pub- 
lication in America which has been consistently devoted 
to the interests of a single industry.7_ Organized as an 
advocate of the development of railways, it continued 
for 17 years to foster and stimulate public interest in 
the growth of the great transportation system of the 
United States. Next began a 30-year period in which 
railway financial management and the interests of in- 
vestors became its major preoccupation. With the 
gradual broadening of the scope of the daily press to 
deal more and more with financial affairs, the value of 
the Journal to the outside public declined and it began 
to devote itself exclusively to the interests of those 
within the industry. Then came the need for spe- 
cialization and for the past 45 years its columns have 
been devoted to the service of the equipment depart- 
ments of the steam railroads. 


7 Although the Journal was made to render some service to industries 
cther than the railroads at various times in its career, the major em- 
phasis has always clearly been on railroads. 
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Steam Makes 


Tramways into Railways 


HE development of the railway system of Amer- 

ica has all been encompassed in a few years more 
than a century. At the beginning of the century the 
future of steam locomotion was but partially visualized 
by its most farseeing and enthusiastic advocates. 

Yet at that time railroads had already become a sub- 
ject for the historian and there was already a consid- 
erable literature on the subject. Nicholas Wood’s 
“Practical Treatise on Railroads,” first published in Lon- 
don in 1825 and in its third edition in 1838, was a book 
of over 700 pages, about one-third of which was de- 
voted to an analytical discussion of steam locomotives. 
Thomas Treadgold was the author of “A Practical 
Treatise of Railroads and Carriages,’ also published in 
London in 1825. In 1835 Chevalier F. M. G. De Pam- 
bour, a French scientist, then resident in England, pub- 
lished a treatise on “Locomotive Engines.” This book, 
later reprinted in the United States by the publisher of 
the American Railroad Journal, in which part of it was 
printed serially, was widely read in America and its 
theory, as the basis of locomotive proportioning and 
utilization, colored railway developments in America for 
at least a decade. 

While much theory was available at the outset of 
American railway development, the improvements and 
inventions in locomotive design which followed the 
Rainhill trials on the Liverpool & Manchester in rapid 
succession, both in England and America, soon carried 
the locomotive and the railway beyond the empirical lim- 
its of the engineering science of the day. 


Motive Power 


When the use of steam locomotives on railroads be- 
gan to receive serious consideration, manufacturing in 
the United States was just beginning its growth. Eng- 
land had long been an industrial country and a heavy 
exporter of manufactured goods to the United States, 
until the War of 1812 and the embargoes which pre- 
ceded it had thrown this country on its own resources. 
The few plants in the United States equipped for the 





Baldwin’s locomotives of 1834 
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Early builders and operators 
soon accomplish the impossible 
and engineering science has to 
be revised—Cars quickly as- 
sume their present character- 
istic form. 


manufacture of heavy machinery were mostly engaged 
in the textile machinery business. It is not surprising, 
therefore, that the first locomotive to run on a railroad 
in America was imported from England. 

Experience in the construction of tramways in Eng- 





One of the “Grasshopper” locomotives built by Davis & 
Gartner for the Baltimore & Ohio 


land had been accumulating for a century and a half 
prior to the definite acceptance of steam as a practicable 
railway motive power. American track structures were 
light and curves of short radii were frequent. They 
placed limitations on locomotive builders, both in the 
matter of weight and wheel arrangement, which did not 
apply on the railroads of England. 

The locomotives purchased for the Delaware & Hud- 
son Canal Company by Horatio Allen, three of which 
were built by Foster, Rastrick & Co. and one by the 
Stephensons, proved to be too heavy for the road on 
which they were intended to run and only one of them, 
the “Stourbridge Lion,” was ever placed in service. An- 
other famous locomotive, the “John Bull,” built by the 
Stephensons, later performed successful service on the 
Camden & Amboy Railway, and many others, modi- 
fied to meet American specifications, were imported at 
various times during the early years of American rail- 
roading. Within a few years after the importation of 
the first English locomotives a number of American 
builders vigorously attacked the problems of locomotive 
construction and American-built engines were not long 
in taking on a form differing materially from their Brit- 
ish prototypes. 


English Models of the Early American Builders 


In the earliest American-built locomotives; however, 
the influence of British designs is evident. The Stour- 
bridge Lion and the “America” (the Stephenson locomo- 
tive purchased by the Delaware & Hudson Canal Com- 
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pany) were built in 1928-9..prior to the Rainhill trials. 
Some of the characteristics. of these locomotives appear 
in the locomotives built by the West Point Foundry 
during 1830 and 1831. 
On its arrival in America the Stourbridge Lion was 
set up in the yard of the West Point Foundry, New 
York City, under the supervision of Horatio Allen. The 
work was in charge of David Matthew for the Foundry. 
Mr. Allen later became the chief engineer of the 
Charleston & Hamburg Railway. The two first locomo- 
tives built for that road were ordered from the West 
Point Foundry and both had the four-coupled wheel ar- 
rangement. The first of these locomotives was the “Best 
_Friend of Charleston,” designed by E. L. Miller. It 
was equipped with.a vertical boiler and received its first 
trial on November 2, 1830. The “West Point,” the 
second locomotive built by the West Point Foundry, 
had much the same machinery arrangement as the Best 
Friend, but was fitted with a horizontal fire-tube boiler. 
This locomotive was received at Charleston on Febru- 




















The first Rogers locomotive 


ary 28, 1831. The third locomotive built at this plant 
was the “DeWitt Clinton” for the Mohawk & Hudson. 
It was delivered in June, 1831, and made its first fa- 
mous excursion trip on August 9 of that year. David 
Matthew was in charge of the construction of all of 
these locomotives and was the engineer of the DeWitt 
Clinton on its famous trip. 

The Best Friend is credited with being the first Amer- 
ican-built locomotive to be placed in regular railway 
service, although its first trial was preceded by that of 
Peter Cooper’s “Tom Thumb” on the Baltimore & Ohio 
by more than two months. It is doubtful, however, 
whether Peter Cooper ever intended seriously to under- 
take the development of the steam locomotive. Accord- 
ing to an interview published in a New York newspaper 
in June, 1881,1 Mr. Cooper had recently become the 
owner of some three thousand acres of land in Balti- 
more on which a manufacturing plant was projected. 
At this time the directors of the Baltimore & Ohio were 
becoming discouraged with the possibilities of the use 
of steam motive power on their lines because of the 
sharp curves. George Stephenson in England is re- 
ported to have expressed the opinion that locomotives 
could not successfully be operated around curves of less 
than 900 ft. radius and some of those on the Baltimore 
& Ohio did not exceed 400 ft. radius. Mr. Cooper, 
being personally interested in the future development of 
Baltimore and believing in the advantages of steam mo- 
tive power over horses, undertook to demonstrate to the 
directors of the railroad that a steam locomotive could 
be built which would operate successfully on their roads. 
He, therefore, had an old stationary engine with a single 
3%-in. cylinder sent to Baltimore from his glue factory 


_1 See History of the American Locomotive, by Lewis Peale, Scott Pub- 
lishing Company, Philadelphia, 1887. 
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in New York City, had a car built in a carriage shop on 
which to mount it. . : a 

Although the Tom Thumb contributed nothing to the 
technical development of the locomotive, it accomplished 
its purpose of encouraging the directors of the railway 
to continue their efforts to find suitable locomotives. 
The. performance of the Tom Thumb undoubtedly in- 
fluenced them to announce the prize contest for a loco- 
motive to meet their specifications which was won a 
year later by the 3!4-ton locomotive, “York,” built by 
Davis & Gartner. 


Phineas Davis 


Following the success of the York in the 1831 trials, 
Davis & Gartner built the “Atlantic,” a 614-ton locomo- 
tive; which was followed by a series of “grasshopper” 
type locomotives? with upright boilers and gear drive 
which continued to be the preferred motive power of 
the Baltimore & Ohio until 1837. There were two rea- 
sons for this preference. The vertical type boiler and 
gear drive permitted building a four-coupled locomo- 
tive with small driving wheels and a short wheel base 
and the boiler was subject to less variation in the water 
level when operating on grades. 


Matthias Baldwin 


“Old Ironsides,” Matthias Baldwin’s first locomotive 
for operation on a railway, followed closely the char- 
acteristics of the Stephenson “Planet” type, developed 
after the Rainhill trials. The driving wheels and the 
smaller carrying wheels under the front end of the lo- 
comotive were mounted in pedestals, in the outside 
frames, thus forming a rigid wheel base. Unlike the 
Planet class, the cylinders were placed outside the 
smokebox with the cranks spread 39 in. from center to 
center. In the Stephenson locomotives the cylinders 
were usually placed close together within an extension of 
the smokebox below the barrel of the boiler. The lat- 
eral disturbance caused by the working of the engine 
was thus reduced to a minimum. The weight of the lo- 
comotive in working order was five tons. The driving 
wheels were 54 in. in diameter and the front wheels 45 
in. in diameter. The cylinders were 9% in. by 18 in. This 
locomotive was placed in service on the Philadelphia, 
Germantown & Norristown in November, 1832. The 
exhaust was discharged into a single straight pipe run- 
ning across from the one cylinder to the other, with a 
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A Baltimore & Ohio locomotive built in 1837 


403 

























































center opening in the pipe to which was attached a per- 
pendicular pipe into the chimney. The cylinders were 
thus exhausting against each other and the difficulty was 
later remedied by turning each exhaust pipe into the 
chimney separately. 

The difficulties Mr. Baldwin had in overcoming this 
and other defects and in arriving at a settlement with 
the company for the locomotive caused him to decide 
never to build another locomotive. However Mr. Bald- 
win’s interest as a craftsman in the development of the 
locomotive was too deep to be killed by temporary dis- 
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A safety valve and spring-balance steam gage 
used in the 1830’s 


couragement, no matter how severe. In 1834 he built 
five locomotives. The departure from the Planet type 
of construction in these locomotives clearly indicates 
that his mind had been busy in the meantime with 
schemes for improvement. These locomotives had a 
single pair of drivers placed back of the firebox, with 
a four-wheel carrying truck under the front end of the 
boiler: The cylinders were raised and inclined and the 
firebox construction materially changed. 

Mr. Baldwin’s craftsmanship is clearly indicated by 
the character of the improvements he’ was making in the 
details of construction, all of which were probably in- 
corporated in some of the locomotives he built in 1834.3 
One of these was the invention of ground metallic joints 
by which he replaced the canvas and red lead used on 
the British locomotives he had seen in America. By this 
means he was able to boost the steam pressure from 
60 Ib. per sq. in. to 120 Ib. per sq. in. 

The half crank was an ingenious invention for elim- 
inating the outside crank cheek and securing the out- 
side end of the crank pin directly in the wheel center. 
This was used with cast-iron wheel center without a 
rim. Wooden fellies were attached to the flanges on 
the ends of the spokes, to which the tires were secured 
by bolts. The half crank simplified the crank-axle struc- 
ture and increased the space between the wheels for the 
boiler. The segmental wheel rim overcame the effects 
of unequal expansion of the metal encountered when 
wheels were cast with continuous rims. Mr. Baldwin 
also invented a boiler feed pump in which he made the 
guide bar hollow to serve as a pump cylinder. The as- 
sembly of suction and delivery connections with the 
valve chamber were made with ground metal-to-metal 
joints and held by a single stirrup yoke and set screw, 
thus facilitating removal and assembly. 


Thomas Rogers 


Another builder who contributed much to the early 
development of the locomotive was Thomas Rogers. Mr. 
Rogers was the active member of the firm of Rogers, 
Ketchum & Grosvenor, which was engaged in the man- 
ufacture of textile machinery at Paterson, N. J., in the 
early 30’s. In a letter written in 1884 Horatio Allen 


% See History of the Baldwin Locomotive Works, 1831 to. 1923. 









recounts that, while he was chief engineer of the 
Charleston & Hamburg, he was seeking manufacturers 
from whom he could secure railroad materials. Mr. 
Rogers’s firm was recommended to him and, as a result 
of this contact, began the manufacture of mounted 
wheels and axles and springs for railway rolling stock. 
Not until 1836 did it undertake the build: ing of locomo- 
tives, its first locomotive, the “Sandusky,” being de- 
livered to the Mad River & Lake Erie Railroad in 1837. 
This locomotive, in many respects, resembled Stephen- 
son’s engines. It had inside cylinders, with a single pair 
of drivers placed ahead of the firebox, but differed 
chiefly in having a truck under the front end of the boil- 
er instead of a single pair of leading wheels mounted 
in pedestals on the main frame. Like Mr. Baldwin, 
Mr. Rogers was essentially a mechanic and contributed 
much to the improvement in the detail construction of 
locomotives. In the Sandusky he used cast-iron driving 
wheels with hollow spokes and rims. The section of the 
spokes was oval and the rims were much the same as 
they have been ever since. Mr. Rogers counterbalanced 
this engine by casting the rim solid opposite the crank 
pin, an arrangement for which he filed a patent. specifi- 
cation dated July 12, 1837. From the outset he believed 
in the necessity of counterbalancing the weight of the 
crank, connecting rod and piston, to prevent injury to 
the locomotive and the road. 

Mr. Rogers was quick to seize upon improvements 
from whatever source they emanated. He was one of 
the earliest advocates of the link motion for locomotives 

















A V-hook valve gear of 1837 


in America and applied it in 1849. William S. Hudson, 
who became superintendent of the Rogers works after 
the death of Mr. Rogers, was the inventor of a feed- 
water heater which was applied on some locomotives 
built for Chile in 1859. 


Engine Trucks 


Probably the feature which marked the most distinc- 
tive departure from British practice in America was the 
four-wheel bogy truck to which several references have 
already been made. Late in 1831, John B. Jervis, who 
had left the Delaware & Hudson Canal Company to be- 
come chief engineer of the Mohawk & Hudson, in- 
vented what he called “a new plan of frame with a 
bearing carriage for a locomotive engine” for the use of 
the Mohawk & Hudson, which was first applied on a 
locomotive built by the West Point Foundry and placed 
in service during the season of 1832.‘ In a letter printed 
in the American Railroad Journal of July 27, 1833, Mr. 
Jervis wrote: “The leading objects had in view in the 
general arrangement of the plan of the engine do not 
contemplate any improvement in the power * * *; but 
to make an engine that would be better adapted to rail- 


* Ross Winans also devised a truck which was applied to a locomotive 
for the Baltimore & Susquehanna late in 1832. 
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roads of less strength than are common in England; 
that would travel with more ease to itself and to the 
rail on curved roads; that would be less affected by in- 
equalities of the rail than is obtained by the arrangement 
in the most improved engines.” 

We have already seen that this arrangement was gen- 
erally adopted almost at once. The two-wheel truck 
was a development of a much later date. In 1857 Bissell 
patented a four-wheel truck which was pivoted about 
a point considerably in the rear of its wheel base. The 
engine rested on a pair of V-shaped incline planes be- 
tween the axles which permitted its lateral displace- 
ment on curves and provided the necessary centering 
force. A year later he patented the application of this 
same arrangement to a two-wheel truck. In 1862 Alba 
F,. Smith patented swing-link method of controlling the 
lateral displacement of this type of truck. 


The Economic Status of the Early Locomotive 


The Baltimore & Ohio, with its plans for the con- 
struction and operation of a railroad from Baltimore to 
the Ohio river, became the early proving ground for 





Ross Winans’ “Mud Digger” built in the 1840’s 
for the Baltimore & Ohio 


equipment and methods for long distance transportation. 
For this reason, no doubt, the annual reports of the vari- 
ous department heads to the president and the reports 
of the president to the board of directors became a 
source of invaluable information which was widely 
drawn upon by the promoters and engineers interested 
in other projects. 

The third annual report of the chief engineer, J. 
Knight, to the president, Philip: E. Thomas, contains a 
section on ‘Machinery and Moving Power” which deals 
in detail with the possibilities of the Atlantic operating 
on the line between Baltimore and Parr’s Ridge, a dis- 
tance of 40 miles. This report gives a vivid picture of 
the economic status of the steam locomotive in 1832 
and the ideas of the day as to its possibilities and 
limitations. 

The Atlantic weighed 6% tons, of which four tons 
were on the two driving wheels. These were 3 ft. in 
diameter. The cylinders were 10 in. in diameter by 20 in. 
stroke, driving through gearing, with a ratio of 2 to 1. 
The boiler carried 50 Ib. pressure and was believed to 
be capable of evaporating 300 gal. of water per hour. 

In calculating the performance of the locomotive in 
freight service, adhesion, with good rail conditions, was 
estimated at about one-eighth of the weight on drivers 
and, under. the worst state of the rails, one-twelfth of 
the weight on the drivers. The maximum grades on the 
line over which the locomotive was operating were 
37.488 ft. per mile, with a maximum radius or curvature 
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of not less than 1,000 ft. The next lower grade was at 
the rate of 34.848 ft. per mile, but in this case the radius 
of curvature was 400 ft. in some places. In figuring 
train resistance it was necessary to consider the effect 
of dirt thrown on the rail by the horses’ feet, as they 
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A Winans “Camel” built in 1848 


were being used extensively in transportation. An al- 
lowance of 10 lb. per ton was made for friction. The 
table shows the comparative figures for the two grades 
and curvatures mentioned. 





Train Resistance in 1832 


(Per Ton [2,240 Ib.]) 


37.488-ft. grade 34.848-ft. curve 
0 ib 10 Ib. 
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Based on a minimum tractive force of 750 lb., with 
bad rail conditions, and an ordinary tractive force of 
1,120 Ib., the report concludes that the Atlantic was 
capable of hauling 18% tons (5 cars with 12% tons lad- 
ing, or 6 cars and 100 passengers) over the grade, with 
the maximum resistance with rails in bad condition, or 
2934 tons (8 cars with 20 tons of lading, or 10 cars and 
175 passengers), under ordinary conditions. Considering 
the steam generating capacity of the boiler, the locomo- 
tive was estimated to be capable of handling its full load 
at 17% miles per hour. 

The daily cost of operating the lomocotive, which 
made a round trip of 80 miles, was calculated at $16. 
The analysis of this estimate is given in the table. 

With this expenditure, the motive power was to per- 
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form all the services in the transportation of passengers 
then accomplished with 42 horses and 12 men at a daily 
cost of $33 and, therefore, at a saving of $17 per day, 
or of $6,205 per annum. 

The ideas as to the adhesion limits about as here set 
forth did not finally give way for at least ten years. The 
possibility of building railroads for steam operation 
without the interposition of inclined planes, to be 
operated by horses or stationary-engine haulage, where 
heavy grades had to be surmounted, did not take hold 
for four or five years. During 1836, a number of re- 
markable locomotive performances were recorded which 
became the center of a spirited controversy. Ideas as 
to the limitations of locomotive hauling capacity on 
grades were so thoroughly ingrained into the thinking 
of the time that thoroughly attested facts of perform- 
ance were disputed as impossible. 

The locomotive “George Washington”, built by Wil- 
liam Norris, was operated over an inclined plane on the 
Philadelphia & Columbian Railway in July, 1836, for 
the benefit of a party of invited guests. The plane was 
2,800 ft. long, with a rise of 196 ft.—a 7 per cent grade. 
The locomotive, which weighed 14,900 lb., of which 
8,700 Ib. were on the drivers, pulled an attached load of 
19,200 Ib., including 24 persons on the “tender and 





. Estimated Daily Cost of Locomotive Operation, 1832 
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burthen car”, The locomotive started at the base of the 
plane and made the distance in 2 min. 1 sec., at the rate 
of 15% miles per hour. On the return down the plane, 
the ability of the locomotive to stop on the grade and 
proceed upward was demonstrated several times. 

In a report to the president of the New York & Erie, 
“in respect to grades and curvatures of roads between 
New York and Washington,” made by James Seymour, 
division engineer, in January, 1836, it was noted that 
speeds of 14 miles an hour were obtained on the Balti- 
more & Ohio over grades of 38 to 45 ft. per mile, as 
well as on the level, this being the limit established by 
the rules of the company. 

In 1834, the locomotive “Arabian,’”® with a weight of 
7¥% tons, passed over the inclined plane at Parr’s Ridge, 
ascending two-thirds of a mile of average grade of 264 
ft. per mile with two cars full of passengers, making, 
with the tender, 11 tons of connected load. By 1836, the 
Baltimore & Ohio was reported eliminating the planes 
by changing the route to avoid their use and was de- 
veloping its plans to cross the Allegheny Mountains 
without the use of planes. 

The aims of the early improvements in the locomotive 
were primarily to develop a machine which would oper- 
ate successfully on the weak and irregular tracks of 
American railways. All of these locomotives were of 
light weight and small hauling capacity. Except for the 
early West Point Foundry engines and those on the 
Baltimore & Ohio, they were built with a single driving 
axle. Once they had demonstrated the economic ad- 
vantage of steam over horse power, however, the de- 
mand for increasing capacity was soon felt. One of the 
first developments looking toward increased capacity 
was patented by Henry R. Campbell, chief engineer of 
the Philadelphia, Germantown and Norristown Rail- 
way. This patent covered an eight-wheel locomotive 
with four connected drivers and a four-wheel front 


5 This was one of the later “grasshoppers” built by Davis & Gartner. 





truck, one pair of drivers being placed in front and the 
other back of the firebox. This locomotive was not 
equalized, however. In 1837, Eastwick & Harrison, 
locomotive builders in Philadelphia,. constructed an 
eight-wheel locomotive with the driving axles carried in 
a square frame, the main frames being carried on this 
frame by a central bearing on each. side. This locomo- 
tive had cylinders 12 in. by 18 in. and the driving wheels 
were 44 in. in diameter. Joseph Harrison, Jr., of the 
Eastwick & Harrison firm, later substituted equalizing 
beams on a locomotive with this wheel arrangement. 
Thus was evolved the long famous American type loco- 
motive. 
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Inside-connected locomotive built at Manchester, N. H., 
in 1853 


This type, however, did not very long satisfy the re- 
quirements of heavy freight service, particularly where 
severe grades were encountered. Matthias Baldwin 
undertook the solution of this problem in the form of a 
geared locomotive, but after building an experimental 
locomotive of this type he effected a solution which was 
successfully embodied in many locomotives from 1842 
to the early 60’s. This was a scheme for a six-wheel 
connected locomotive in which the entire weight of the 
locomotive was available for adhesion. The necessary 
flexibility for rounding curves was provided by a flexible 
beam truck composed of the two leading pairs of drivers. 

The rear driving wheels were placed rigidly in the 
frames, usually behind the firebox. The inside bear- 
ings of the two front axles ran in boxes which were 
mounted in the ends of two deep double-bar iron beams, 
one on each side of the locomotive. The two pairs of 
beams were not connected and a spherical pin projecting 
downward from each main locomotive frame rested in a 
socket in the top of the double beam midway between 
the two driving boxes. Pedestals and the driving box 
were of the cylindrical type early developed by Mr. 
Baldwin. Two leading driving axles were free to muve 
laterally in opposite directions, but always remained 
parallel. The connecting rods were made with spherical 
brasses to accommodate themselves to the lateral move- 
ment of the wheel. The shortening of the longitudinal 
distance between the two crank pins on the truck wheels 
due to the angularity of the rods was too small to be of 
practical consequence. The first locomotive of this type 
was built in 1842 and weighed 12 tons. It pulled a trail- 
ing load of 250 tons up a grade of 36 ft. per mile. 

While this scheme has long since been discarded, it 
has its modern counterpart in the form of lateral motion 
devices which have been developed to extend the length 
of the coupled wheel bases beyond the practicable limits 
of the rigid wheel base. 

Following the death of Phineas Davis in a derailment 
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in the summer of 1835, Davis & Gartner, who had been 
building locomotives mostly, but not exclusively, for the 
Baltimore & Ohio at the Mt. Clare shops, were suc- 
ceeded by George Gillingham, who had been superin- 


tendent of machinery for the railroad, and Ross 


Winans, whose genius had been of service to the rail- 
roads almost from the day its charter was granted. 


Ross Winans’ Contribution 


Ross Winans was a New Jersey farmer whose first in- 
terest in the Baltimore & Ohio was as a possible market 
for horses.” He then became interested in the improve- 
ment of rolling stock to reduce the horse power required 
for its movement and later took up the design and con- 
struction of locomotives. Like Phineas Davis, he was an 
advocate of the upright boiler and continued to employ 
it in locomotives built for other railroads after the Bal- 
timore & Ohio ceased to favor this arrangement follow- 
ing a change of policy in 1837. 

Mr. Winans is best known for two types of locomo- 
tives he developed to meet the demand for greater trac- 
tive force. The first of these, known as the “Mud 
Digger,” had eight-coupled drivers, 33 in. in diameter, 
the 17-in. by 24-in. cylinders being connected to a jack 
shaft geared to one of the driving axles. This locomo- 
tive is mentioned in the report of Chief Engineer Knight 
of the Baltimore & Ohio for 1842 where it is recorded 
that it was capable of hauling 1,100 tons on straight 
level track and 170 tons over grades of 82% ft. per mile, 
with curves of 1,000 ft. radius. Several of these loco- 
motives with horizontal boilers continued in operation 
on the Baltimore & Ohio for many years. Three of 
these locomotives were built by Matthias Baldwin under 
an arrangement with Mr. Winans for the Western 
Railroad of Massachusetts in 1842. In these locomo- 
tives Mr. Winans adhered to the upright boiler. 

Mr. Winans developed the “Camel” type early in the 
50’s. These locomotives were distinguished by the 
peculiar firebox construction which is clearly shown in 
one of the illustrations, the purpose of which was to 
facilitate the burning of coal. Over 100 of these loco- 
motives were purchased by the Baltimore & Ohio and a 
number of them were used on other railroads. The 
type, however, never became popular. Mr. Winans’ 
persistence in adhering to it led to the end of his career 
as a locomotive builder in 1857. 





®See The Story of the Baltimore & Ohio, by Edward Hungerford, 
G. P. Putnam, New York, 1928. 





A Rogers locomotive built for the Rensselaer & Saratoga 
(now the Delaware & Hudson)—one of the first loco- 
motives equipped with the link-motion 
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With the growth of railway mileage and the increase 
in locomotive capacity, the question of an economical 
fuel, available in large quantities, began to receive the 
attention of the railways. From the outset of its experi- 
ence, the Baltimore & Ohio had used anthracite coal 
for its locomotives. Wood, however, was the universal 
fuel, being used, indeed, to some extent on the B. & O. 

At the outset there were many doubts as to the prac- 
ticability of burning raw bituminous coal in locomotive 
fireboxes. In the early 50’s many experiments were 
undertaken to develop practicable means for making 
this possible. In 1854 a sheet iron deflector was placed 
in the firebox of a locomotive on the Philadelphia, Ger- 
mantown & Norristown, extending back from the tube 
sheet. This is reported to have effected more complete 
combustion of the coal with a reduction in the amount 
of smoke. Another scheme was the construction of the 
firebox tube sheet with a water leg projecting back from 
the front of the firebox. This, however, was soon 
abandoned.. Fire-brick arch deflectors were tried on 
two Pennsylvania locomotives in 1854, a scheme which 
proved the most practicable of any of those developed 
at that time. The first arches were carried on blocks 
in the side sheets. In 1858 water tubes extending down 
from the crown and obliquely forward toward the tube 
sheet and thence curving toward the sides of the firebox 
at the bottom, were successfully used. 

In 1851 a locomotive was operated on the Cumber- 
land Valley with a combustion chamber extending for- 
ward into the waist of the boiler. 

Numerous patented types of boiler construction and 
grate and door arrangement were brought out during 
the early 50’s, most of which have long since ceased to 
be remembered. Among these was the Delano grate by 
which coal was forced into the firebox from below. This 
was applied on several locomotives in 1857. Another 
was the Dimpfel boiler, several of which were built in 
1859. This substituted for the usual fire-tube arrange- 
ment in the waist of the boiler, water tubes which, 
starting downward from the crown sheet, were curved 
forward and terminated in a narrow water space next to 
the smoke box. The entire waist of the boiler thus 
formed a combustion chamber. 

By 1860 the use of coal on freight locomotives had 
become quite general where coal was available and wood 
scarce and expensive. The situation was not quite the 
same in the class of passenger locomotives. For in- 
stance, in 1859 the Pennsylvania Railroad undertook an 
investigation, the object of which was to determine: 
“Tirst—Is it practical to use raw bituminous coal of the 
varieties found along this road in passenger engines 
without the emission of smoke or cinders to an extent 
that would annoy passengers? If practicable, what is 
the best plan of effecting that object? And what sav- 
ing would result from the substitution of coal for wood 
in such engines? 

“Second—Is the prevention of smoke attended by 
economy of fuel? And if so, is the saving such as to 
warrant any alteration of the coal-burning freight loco- 
motives now in use?” 

By 1860 American locomotives had assumed the 
characteristic form which they retained with little 
change for the remainder of the century. The early 
adherence to the inside cylinders had long since been 
abandoned, although the change was not made without 
doubts as to its practicability because of the lateral dis- 
turbing effect on the mass of the locomotives likely to 
be produced by the wide spread between the cylinders. 
This change was adopted early in the 40’s, the cylinders 
usually being inclined to clear the wheels. 

William Mason of Taunton, Mass., is usually given 
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credit for increasing the wheel base of the engine truck 
and lowering the cylinders into a horizontal position. 
Mason’s first locomotive, however, was not completed 
until October, 1853, and the Rogers works is said to 
have built one with this arrangement in 1852. William 
Mason, as a builder of cotton machinery, had estab- 
lished a reputation for turning out beautiful machines. 
In his designs he did much to “clean up” the exterior 
of the locomotive. His engines were famous for the 
pleasing quality of their lines and the simplicity of their 
finish. To this builder also goes the credit for the first 
application of Walschaert valve gear in America. The 
“William Mason,” a locomotive built in September, 
1874, for the New Bedford Railroad, was equipped 
with this type of valve gear. 

With the adoption of outside cylinders, placed hor- 
izontally, the integral cylinder and half saddle were 
soon evolved. The introduction of this mode of con- 
struction is generally credited to the Baldwin Loco- 
motive Works as early as the 60’s. 

The principle of the injector was discovered and pat- 
ented by Giffard in England in 1858. It was being ap- 
plied in America by 1861. 

Space will not permit recording the evolution of the 
steam locomotive in America through all of its changes, 
improvements and growth since its essential character 
became established. The purpose of this article is to 
record the major contributions of the pioneers who, al- 
though working separately, each contributed to what 
gradually became a correlated process. Although by 
1855 more than 40 separate plants were engaged in 
building locomotives, the major characteristics of 
American practice were so well established that from 
that time on there was less difference in the products 
of the various plants than existed between successive 
locomotives of the same builder during the 30’s and 
early 40’s. 


Rolling Stock 


When Ross Winans came to Baltimore in 1828, roll- 
ing stock for use on railways in America had not yet 
departed from its highway prototype. The wheels still 
turned on the axles. Mr. Winans interested himself in 
producing a vehicle which would offer as little friction 
as possible and permit the movement of trains of sev- 
eral cars with a single horse. He developed the so- 
called friction wheel in which the wheels are fixed on 
the axle which rotates with them, with bearings on the 
ends of the axle outside of the wheels. A model of 
this scheme was demonstrated publicly in Baltimore in 
the Fall of 1828 and it was adopted thereafter in the 
construction of the cars built by the Baltimore & Ohio. 


The Advent of Springs 


The early cars for use on American railroads were 
without springs. In his report, made in October, 1832, 
with reference to experiments then under way to de- 
termine the value of employing “springs in the burthen 
cars to obviate the effects of concussion,’ the chief 
engineer of the Baltimore & Ohio wrote: “It is believed 
the same cars with springs would be as competent to 
bear three tons as two and one-half tons without springs 
and that the damage to the railway would be less.* * * 

“The amount of benefit to result from the use of 
springs will, however, greatly depend upon the rate of 
speed employed; and whilst it is believed they will be 
beneficial at all rates of speed, their use will be indis- 
pensable at velocities greater than three or four miles 
an hour.* * * It would appear, therefore, that springs 
should be viewed as an indispensable appendage to all 
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the cars when steam shall be the power used in transit.” 

Such, in general, was the status of rolling stock when 
the railway development of the United States began in 
earnest. Unlike the locomotive, there are very few rec- 
ords pertaining to the early types of rolling stock and 
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A Baltimore & Ohio freight car of pre-locomotive days 





of the individuals whose ideas determined their form. 
The early rolling stock was in many cases built in the 
shops of the railways themselves, or by local carriage 
and wagon makers. There was, therefore, a complete 
lack of that coordination in the early developments 
which is evident in the case of the locomotive, because 
of the wide distribution of the product of each of the 
few early builders. 

Continuing his interest in rolling stock, Ross Winans 
developed the eight-wheel car, the body of which was 
carried on two four-wheel trucks, by 1834. 

Although Mr. Winans is no doubt entitled to the 
credit for the practical development of the eight-wheel 
car, the idea, in a crude form, was first utilized on the 
Granite Railway. In order to carry large blocks of 
stone which were beyond the capacity of the four-wheel 
cars of the railway, platforms were built which could 
be carried on temporary bolsters placed across two of 
the small four-wheel cars. The load was placed on this 
platform. The method is similar to that now employed 
for the loading of long materials on two or more open- 
top or flat cars. 

Notwithstanding its early development, the eight- 
wheel car was slow in coming into general use. Four- 
wheel freight cars were still being built in the 80’s. 

The open-top and house cars now in general use took 
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their essential form at the very outset of railway Cce- 
velopment. An interesting form of box-car body was 
patented early in 1840 by G. S. Hacker.*. The body was 
built in the form of a barrel with the staves about 1% 
in. thick, by 5 or 6.in. wide, held together with metal 
hoops. Some of these cars were built for the Charles- 
ton & Hamburg where they were used both in passenger 
and freight service. In the case of the passenger car 
the body was 30 ft. long, with doors at the ends and 
porticos extending out about 2% ft. from each end. 
Windows were cut through the staves between the 
hoops and the seats arranged longitudinally. The di- 
ameter of the barrel at the center was 9 ft., and was re- 
duced to about 8 ft. at the ends. The first freight car 
of this type built for the Charleston & Hamburg was 
21 ft. long, but others of the same length as the passen- 
ger cars were proposed, to hold 40 to 50 bales of cotton 
or 15,000 Ib. of other goods. 


Early Cars Took Curious Forms 


What suggested the use of this type, no doubt, was 
the ability to build a structure without a frame, the body 
being attached to bolsters, the tops of which were 
shaped to the curve of the barrel. 

No record has been found which gives a clear indi- 
cation as to when the first use was made of hopper 
cars. In the early days of the Tonawanda Railroad, 
which was opened between Rochester, N. Y., and Ba- 
tavia, in 1837, enclosed hopper cars were used in the 
transportation of wheat. The bodies of these cars were 
built in the form of a hopper, closed with a valve or 
gate at the bottom and covered with a roof hinged to the 
top of the hopper so that it could be opened for loading 
and closed to protect the grain from the weather while 
in transit. 


Iron Cars 


The use of iron in the construction of car bodies be- 
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Baltimore & Ohio in the early 60’s. These included 
hopper cars, gondola cars and box cars. The hopper 
cars, consisting of two vertical intersecting cylinders 
with conical hoppers at the bottom, closed by hinged 
doors, were carried on six wheels, equalized on the 
same principle as that now employed in six-wheel 
trucks. These cars had a capacity of 20,000 lb. The 
iron box cars were built with slightly bulging sides and 
were carried on two four-wheel trucks. The gondola 
bodies were 15 in. deep and 20 ft. long. These were 
also carried on four-wheel trucks, the trucks being of 
the type patented by Ross Winans. 

While the bodies of these cars were. built of iron 
plates, the under-frames were of wood. All of the cars 
were equipped with continuous draft gears. 

Each of the early railroads was a laboratory on which 
the ideas of its local officers were-tried out independent- 
ly, particularly in matters of car construction. It is, 
therefore, impossible to say with assurance when or 
where the first development of significance in the va- 
rious details took place. 

A spring draft gear, patented by P. Alverson, em- 
ployed in building railway carriages on the Hartford & 
New Haven Railroad was being advertised in 1839. Sev- 
eral types of patented four-wheel trucks appeared dur- 
ing the early 40’s and before the end of that decade rub- 
ber springs were coming into use. 

An eastern railroad is said to have had 30 box cars 
fitted with double sides, roofs and floors, with the in- 
tervening spaces packed with sawdust, in 1857.8 This, 
so far as is known, was the first step in the evolution of 
the refrigerator car. 


Early Passenger Cars 


The early passenger cars, unlike freight cars, did not. 
from the outset. assume the essential form of those in 
service today. Probably the most comfortable of the 
early coaches were those in which the old Concord stage 
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A passenger coach of the middle 40’s 


gan at a very early date. In the annual report of the 
president and managers to the stockholders of the Phil- 
adelphia & Reading in January, 1846, appears the fol- 
lowing paragraph: “The rapidly increasing business in 
coal has induced the managers to assume the responsi- 
bility of contracting for 1,000 new iron coal cars and 17 
locomotive engines of the first class, to be delivered 
prior to first of June; next.” 

Iron cars of several types were being built for the 


Fenn Historical Sketch of Railway Cars, the National Car Builder, 
arta £ 1871; also History of the American Locomotive, by Lewis 
‘ale, Scott Publishing prance, Philadelphia, 1887. 

ee “Freight and Passenger Cars, Their Origin and Development,” by 


E. F Carney, Proceedings American Railway Association, Mechanical Di- 
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bodies were adopted to the rail with flanged wheels. 
Others were simple boxes, some of them mounted on 
the axles without springs and with the simplest of 
benches for the accommodation of the passengers. Seat- 
ing arrangements were as varied as the types of con- 
struction. Many of the early passenger coaches, copy- 
ing the arrangement of the stage coach, were built in 
compartments, each with an independent side door en- 
trance. Others were built with platforms and end doors, 
some with longitudinal seats along the sides and others 
with essentially the same seating arrangement as has 


- since become universal in American practice. The latter 


type was adopted at an early date by the Baltimore & 
Ohio, not, however, without strong opposition on the 
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ground that the center aisle would become one elongated 
‘spittoon. 

*“An interesting type of compartment car was used:on 
the Tonawanda Railroad in western New York and on 
the Erie and Kalamazoo before 1840. These cars were 
carried on: four wheels and four short elliptic springs, 
and consisted of three. compartments, the center one 
raised so much above the end compartments that the 
seats were above the heads of the passengers sitting 
below. The center compartment was reached-from the 
footboard along the side of the car by a series of lad- 





der-like steps and it gave the car essentially the appear- 
ance of a modern caboose. 


LaMothe’s Iron Coach 


The variety of early types, however, soon gave way 
to the long center aisle type which became well estab- 
lished during the 40’s. The first use of iron for the 
complete construction of passenger car bodies was 
made under a patent granted to Dr. B. J. LaMothe in 
1854. Several cars of this type were built during the 
succeeding seven years, among them one on the Boston 
& Worcester and one on the Hackensack & New York. 
The frame in these cars was made up of iron bands 2 
in. to 5 in., spaced about 15 in. apart except at the win- 
dows and running horizontally completely around the 


body. These bands were riveted at the intersections’ 


to similar bands running vertically up the sides and 
across the top. The center sill was built of three 6-in. 
iron plates placed vertically and separated by 1%-in. 
oak fillers. 

This basket-like frame was enclosed with metal pan- 
els on the sides and with galvanized-iron roof sheets. 
There is said to have been no woodwork on the interior, 
‘but to prevent radiation and soften the shocks in case 
of accident, the inside of the cars was lined throughout 
with several layers of pasteboard and heavy cushions. 
These cars, designed to seat 60 persons, were built in a 
tin shop at Paterson, N. J. Its destruction by fire at 
the beginning of the Civil War put an end to the enter- 
prise.. ; 


Attention to Comfort in the 50's 


Seats with reversible backs were in use during the 
50’s and this decade was marked by improvements in 
the comfort of travel of great significance. In 1852 a 
patent was granted to W. L. Boss for a reclining car 
seat. When the back of this seat was adjusted to the 
reclining position, a support for the foot and legs of its 
occupant moved forward from under the seat. The 
back was fitted with a pillow or cushion for the head. 
Seats of this type are extensively used today. 





* Reprinted from the London Times in the American Railroad Journal 
of A ro + ha od Y a Railroad 

ee One Hundr ears of American Railroading, by John W. Starr, 

Jr., Dodd, Meade & Co., 1928. dig eo 
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lar interest in the light of the developments to improve 
atmospheric conditions within passenger cars which 
have been taking place within the last three years. That 
is Ruttan’s system of heating and ventilation which was 
tried on several roads in 1856 and 1857. 

In the heating season air was taken in at the top of 
the car and forced by the motion of the train, down 
through a duct to a hot-air furnace. After passing 
up through the furmace it was delivered into the car 
near the top. Suction hoods at the corners of the roof 
were connected by ducts which led down to openings 
near the floor, from which point the air was removed. 

In summer’ the ventilator hoods were changed so that 
the air flow was reversed. Air then passed downward 
at the corners through ducts into shallow reservoirs of 
water beneath the floor of the car, which were intended 
to remove the dust from the air. The trials of this 
device are reported to have been attended with some, 
though not complete, success. 

We, of this generation, think of passenger accommo- 
dations of the 50’s as being crude and lacking in all re- 
finement. Let us see them through the eyes of an in- 
formed contemporary English traveler. In a report to 
the British Board of Trade on the status of American 
railways,® Capt. Douglas Galton wrote: “Indeed it is 
one of the most remarkable characteristics of the system 
how it combines roughness and expedition in construc- 
tion of the railway with convenience and refinement in 
railway furniture and carriages, even greater in many 
respects than those we have in this country. The aver- 
age American is perhaps more particular about indoor 
comfort even than the average Englishman. * * * The 
railways humor these tastes and the carpets, the 
cushions, the chairs with backs that can be put either 
way, the room for moving about, the lights, and the 
warm-air pipes, put all except our first-class carriages 
to shame. The ingenious contrivance on the New York 
& Erie Railway * * * which conveys air down into a 
chamber where it is purified by spray * * * is a speci- 


BALT? & OHIO® 





A three-hopper iron coal car equipped with Winans’ 
four-wheel trucks 


men of American railway indulgence to summer 
travelers.” 


The Sleeping Car 


The idea of the sleeping car came into use almost as 
early as passenger cars were operated over distances 
requiring night runs. Sleeping-car service of a kind is 
said to have been inaugurated on the Cumberland 
Valley Railroad between Harrisburg, Pa., and Cham- 
bersburg in 1836.1° Seven years later on the New York 
& Erie cars with seats placed back to back were in 
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A curious invention of this same period is of particu- 
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service in which berths could be made up at night by the 
use of the seat cushions. 

Not until George M. Pullman, then a contractor in 
Chicago, became disgusted with the discomfort of the 
sleeping accommodations and attacked the problem of 
improving the sleeping facilities of the railroads did the 
sleeping car become more than a make-shift accommo- 
dation for those travelers foolish enough not to stop 
over night at a hotel. Under contract with the Chicago 
& Alton, Mr. Pullman, in 1858,-refitted two coaches of 
that road with sleeping-car sections, a linen locker and 
two washrooms. For the remainder of his life he de- 
voted himself to the development of sleeping and other 
types of cars for the improvement of comfort and the 
addition of luxury to railway travel. Following the in- 
corporation of the Pullman Palace Car Company in 
1867, the first “hotel car” was placed in service on the 
Great Western of Canada, now the Canadian National, 
and the development of dining-car service had begun. 

Mr. Pullman’s devotion to making the comfort of pas- 
sengers a serious objective ended the stage-coach era of 
railway travel and opened a new era in which distance 
ceased to be a barrier. 

For over 50 years communication between the coaches 
in a train involved the hazard of passing across the open 
platforms at the ends of cars. These were the cause of 
many casualties. In the early days passengers frequent- 
ly slipped between the ends of the platforms. Improve- 
ments in platform construction, by the development of 
platform buffers and apron plates, provided a continu- 
ous floor from car to car and removed this hazard, but 
passengers continued to be killed and injured by being 
thrown from the open platform. In 1887 the Pullman 
Palace Car Company turned out a train for use between 
New York and Chicago, the cars of which were fitted 
with narrow vestibules and diaphragm closures. Six 
years later this company began to equip its cars with the 
wide vestibule. 


Car Heating and Lighting 


A book could be written on the history of car heating 
and car lighting, the developments of which have been 
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Delaware & Hudson coal cars of the 60’s 
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tremendous factors in improving the comfort and safe- 
ty of railway travel. By the early 80’s the entire rail- 
way world had become aroused to the need of a safer 
method of heating passenger cars than by a stove placed 
in one of the cars. When wrecks occurred these stoves 
spilled fire into the interior of the wooden coaches, add- 
ing the horror of fire and causing much loss of life 
which otherwise would have been avoided. The heat 
distribution was also extremely unsatisfactory. Many 
schemes for improving both comfort and safety were 
being tried, among them the use of steam from the loco- 
motive. This, however, did not immediately meet with 
general acceptance, because many believed that pas- 
senger locomotives would be ‘unequal to the additional 
demand on their. boilers. By 1890, however, this meth- 
od was clearly in the ascendency. The development of 
the modern vapor system removed the final hazard from 
car heating, which arose from the use of steam under 
pressure within the cars. 

Although gasoline mixed with air had been applied to 
the lighting and also received some consideration for 
heating passenger cars, the invention of Pintsch gas 
in 1867 led to the first major improvement in car light- 
ing. Oil was superseded by gas during the 70’s, but the 
gas held its place unchallenged for only a few years. 
In the early 80’s began experiments with the application 
of electricity to car lighting, first with storage batteries 
and then with the head-end power units. The Pennsyl- 
vania, the Chicago, Milwaukee & St. Paul, and the 
Baltimore & Ohio were the pioneers in this development. 
The power required by the carbon-filament lamps, how- 
ever, was too great to make the system attractive and 
not until after 1900, when improvements in the incan- 
descent lamp reduced the demand on batteries and gen- 
erators so that the weights of equipment could be 
brought within practicable limits, did the axle-driven 
generator system come into general use. 


The Air Brake 


No attempt to sketch the pioneer developments which 
form the foundation of present railway equipment and 
its operation would be complete without mention of the 
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LaMothe’s patent iron car of the 50’s 


air brake. It is beyond the scope of this article to re- 
peat in detail the story of this development following 
George Westinghouse’s patents, first on a straight-air 
brake system issued in 1869, and then on an automatic 
system issued in 1872. It took 15 years before the su- 
periority of the automatic air brake was clearly estab- 
lished over the numerous other schemes with which it 
was then in competition. Following the first series of 
Burlington tests conducted for the Master Car Builders’ 
Association, its committee established as one of its 
requisites that the brake should be automatic in action, 
but independent of any special connections between the 
cars. The second series of tests in 1887 clearly demon- 
strated the superiority of the automatic air brake over 
all other schemes for complying with that requisite. 
The part which the Master Car Builders’ Association 
has played in the evolution of railway equipment is set 
forth in another article in this issue. The work of this 
association in bringing about a standard drawbar height 
and guiding the development of automatic couplers, ulti- 
mately selecting the type which has since been the uni- 





The first locomotive equipped by George Westinghouse with compressed-air brakes for regular service 
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versal standard, was of tremendous significance in weld- 
ing the steam railways of America into a single trans- 
portation system. 

The records of pioneer inventions of railway motive 
power and rolling stock furnish many instances in which 
developments that have only recently been practicably 
incorporated in American motive power and rolling 
stock were anticipated and, in some cases, crudely exe- 
cuted by the early inventors and engineers. Lack of 


‘materials adequate to the purpose, the crudeness of 


manufacturing processes and the undeveloped state of 
the science of engineering were all factors in withhold- 
ing complete success from these pioneer inventors. 
Sometimes the development preceded the need and 
changiiig economic factors have given new value to old 
ideas. 

Although 100 years have circumscribed the field, the 
changing conditions which new transportation agencies 
have created for the railways still leave room for the 
pioneer willing to break the bonds of precedent where 
old ways of doing things do not meet the new needs. 
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And Locomotive 


Railroad men and readers of railroad history all 
know the story of the most famous “engine failure” 
in history when Peter Cooper’s “Tom Thumb” lost the 
race with the horse-drawn car back in August, 1830. 
After having made a triumphant run from Baltimore, 
Md., to Ellicott’s Mills, a distance of 13 miles, hauling 
a car with 36 passengers, the Tom Thumb suffered 
deep humiliation in the very hour of its triumph. On 
the return trip from Ellicott’s Mills the locomotive was 
met at Relay House, half-way to Baltimore, by a car 
to which was hitched the finest horse that Stockton & 
Stoker, the stage-line owners, possessed. It was a 
fine, clean-limbed young gray. 

The stage proprietors had come out to race the 
locomotive. Locomotive and horse got away with an 
even start. Soon the Tom Thumb began to pull away 
from the gray. The passengers yelled and the driver 
plied his whip, but the horse lost steadily. 

Just as the driver was about to pull up and acknowl- 
edge himself beaten, the belt which operated the blower 
on the Tom Thumb slipped. Although Mr. Cooper 
worked frantically to operate the blower by hand, it 
was impossible to keep up steam, the horse soon forged 
ahead and won the race by a considerable margin. 

This historic race was run just 17 days before the 
opening of the Liverpool & Manchester Railway in 
England.} 

The early history of railroad operation is replete with 
accounts of engine failures of similar character. The 
steam locomotive was new. None of the parts were 
perfect in design or workmanship for the reason that 
the builders had little or nothing in the way of ex- 
perience or precedence to serve as a guide. Locomo- 
tives were improved as experience in actual operation 


_1“When Railroads Were New,” by Charles: Frederick Carter. Pub- 
eked by the Simmons-Boardman Publishing Co., 30 Church street, New 
ork. 
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A Century of Progress in Car 
Maintenance 


Early repair-shop methods were 
influenced by the builders of 
cars and locomotives — Rail- 
roads an important factor in 
the development of special 
machine tools — Period from 
1890 to 1910 saw the begin- 
ning of the modern shop— 
Adoption of ‘“‘manufacturing 
methods” began in period from 


1910 to 1915 


was acquired and builders could profit by the lessons 
learned. 

The bulk of the maintenance and repair work had to 
be performed by the men who operated the locomotive. 
To be at all certain that the locomotive and train would 
arrive at its destination, it was necessary that the engine 
crew know all there was to be known about a “locomo- 
tive engine” and how to make repairs on the road. 

The early issues of the American Railroad Journal 
contain many reports by engineers who were employed 
to survey and submit estimates on new railroad-building 
projects. In the majority of these reports the esti- 
mated cost of repairs was not segregated, but was 
included in the figures for the total cost of operation. 
This scheme of. showing maintenance-of-equipment ex- 
pense was also followed in the preparation of reports 
to directors and stockholders for a number of years 
until railroads operating a considerable number of cars 
and locomotives gradually began to segregate the figures 





Rutland & Washington shops and station at Salem, N. Y.—This roundhouse was built about 1850—The Rutland & Wash- 
ington is now a part of the Delaware & Hudson 
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for maintenance-of-way expense from other operating 
expenses. 

Published in the April 14, 1832, issue of the Journal 
is a report of the engineer, John M. Fessenden, to 
the president and directors of the Boston & Worcester, 
dated January 12, 1832, in which he said: “We can- 
not, from the experience upon any road in this coun- 
try, obtain very satisfactory data * * *, For these (re- 
pairs and depreciation of engines and cars) an allow- 
ance of 18 per cent, upon the cost of the engines and 
cars will be sufficient * * *.” 

Mr. Fessenden estimated the annual operating cost 
of the Boston & Worcester would be $34,148. His 
estimates were based on figures in a book first pub- 
lished in 1825 entitled, “A Practical Treatise on Rail- 
Roads and Interior Communication in General,” by 
Nicholas Wood. The information. and data contained 
in this early book pertained entirely to railway, canal 
and highway practices in England. However, Mr. 
Fessenden’s estimates for maintenance-of-equipment ex- 
pense was approximately 27 per cent of the estimated 
operating expense, a figure which does not differ widely 
from that of the present. 

A letter to the editor of the American Railroad 
Journal, which appeared in a subsequent issue, took 
exception to some of Mr. Fessenden’s estimates. The 
writer of the letter (Pro Bono Publico was a favorite 
signature in those days for those who did not wish to 
see their names in print), thought that the estimates 
in Mr. Fessenden’s report were somewhat high and 
appealed to the readers of the Journal for more in- 
formation on the subject. A search through subsequent 
issues did not reveal any further discussion on the 
subject. 

The subject of maintenance of locomotives and cars 
did not receive much attention in the columns of the 
American Railroad Journal during the first two decades 
of its existence. However, reports of engine failures 
appeared at frequent intervals. 


Locomotives and Machine Tools Grew Together 


The locomotives of the 1830’s and 40’s spent a con- 
siderable part of their time in the shop. The builders 
not only had their troubles in designing their locomo- 
tives, but they also had to devise ingenious schemes to 
make the various parts. Adequate knowledge of the 
strength and wearing qualities of materials was lack- 
ing. Thug, the early locomotives were built somewhat 
on a basis of trial and error. 

The invention of the steam engine was an important 





Carbondale car shops of the Delaware & Hudson Canal Company in 1870 
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factor in the invention of the various types of machine 
tools as we know them today. Watt’s ideas with re- 
spect to the steam engine were considerably in advance 
of what he actually accomplished. He encountered 
many difficulties in his efforts to develop the steam 
engine because “neither the tools nor workmen existed 
that could manufacture so complex a machine with suffi- 
cient precision.” He complained that in an 18-in. di- 
ameter cylinder “at the worst place the long diameter 
exceeded the short by % in.’ 

The builders of locomotives had similar problems to 
solve in the early days of the railroads and they were 
required by virtue of necessity to adapt. locomotive 
construction to the shop resources of the day. An 
example is Matthias Baldwin’s invention of the cylindri- 
cal pedestal for driving boxes (1835). The pedestal, 
which was of cast iron, was bored out in a lathe, with 
the axis of the cylindrical surface coinciding with the 
vertical center line of the pedestal, thus forming two 
parallel concave jaws. The outside of the box was 
also turned in the lathe to fit the pedestal. This method 
was cheap and the quality of the fit was easily con- 
trolled. 

The first fifty years in the history of railroad-equip- 
ment building and maintenance is largely that of tool 
development. The systematic development of shop 
methods and practices did not begin until the activi- 
ties of the Master Car Builders’ and the Master Me- 
chanics’ Associations (organized in 1867 and 1868, re- 
spectively) had become fairly well advanced.? 

Although the programs of these two associations, 
which are now merged into the Mechanical Division, 
American Railway Association, did not include much 
on the subject of repair methods and practices until 
comparatively recent years, there is evidence that the 
opportunities afforded at the annual conventions to 
exchange information had much to do in evolving im- 
proved methods and devices for railroad-shop work. 





2 For an_account of the invention and early development of machine 
tools see “‘English and American Tool Builders,” as Joseph Wickham Roe, 
Yale University Press, New Haven, Conn., 


% Of interest in connection with the work of ate two railway associa- 
tions is the following quoted from the report of one of the committees 
of the American Railway Master Mechanics’ Association presented in 
1895: “The importance of centralizing the work of heavy repairs in one 
or more large shops on the system, well Peake mle for doing such work 
economically, should not be lost sight of. Heavy repairs conducted in 
small and imperfectly equipped shops not only cost more than at the 
main shops, but require more time and keep the engine out of service 
for a longer period than is necessary. 

“In conducting repair work two important considerations should al- 
ways be kept in mind—the actual cost of the repairs, and the time the 
engine is kept out of service in making them.” 

Although the idea of centralizing heavy repairs in a few back shops 


was discussed 37 years ago, it was not generally adopted until after 
the World War. 
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Furthermore, in addition to the American Railroad 
Tournal; ‘the Railroad Gazette, Railway Age, The 
National Car Builder and a number of other railroad 
papers had by 1885 become well established and were 
beginning to publish information relative to railroad 
shops and shop equipment. Serious attention to de- 
tails of shop practice, however, was a development of 
a later date. 

The invention of modern machine tools took place 
between 1800 and 1840. By 1850 the types of metal- 
cutting tools were established substantially as they are 
today. Since that time there have been many improve- 
ments, but the general principles have remained with 
comparatively few changes. The development of the 
steam locomotive also began during this period and the 
general characteristics of its construction and the form 
of many details were well established by 1850. 

From 1800 to 1840 England developed most of the 
general machine tools of the present day, such as the 
boring machine (1775), engine lathe (1810), planer 
(1818-1824), shaper (1808), the steam hammer (1842), 
and standard taps and dies (Whitworth, 1841). Some- 
what later, but partially coincident with this, America 
developed special machine tools (wheel lathes, etc.), 
the drop hammer (1827), the widespread commercial 
use of limit gages (1850), and the interchangeable sys- 
tem of manufacture.* Interchangeability of parts, 
known among railroad men of that time and up to 1880 
as the “duplication system,” was developed for steam 
locomotives at about the same time the idea was being 
developed for machine tools, guns, textile and other 
machinery. However, there is little doubt that orders 
placed with the builders for several locomotives at a 
time of the same type had considerable to do with 
this development (about 1850). 


Early Status of Machine Tools in America 


The history of the development of the machine-tool 
building industry in America is replete with romantic 
stories of success and failure. Limitations of space 
prevent an elaborate account of the events that made 
the modern machine tool and, directly related thereto, 
the modern steam locomotive. 


_ New England was the birthplace of the machine-tool 
industry in this country and most of our modern tools 


*“English and American Tool Builders,” by Joseph Wickham Roe. 
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Layout of the Baltimore & Ohio Piedmont, W. Va., Shops in 1865 


are the result of the so-called ‘““Yankee ingenuity.” The 
reasons for this are obvious. The invention of the 
spinning jenny and cotton gin furnished a strong im- 
petus to machine-tool development in the textile in- 
dustry. However, the manufacture of arms had the 
most direct influence on the development of railroad- 
shop machinery. Many of the early textile and arms 
manufacturers also built cars and locomotives. 

Although the commercial manufacture of machinery 
began in New England, Philadelphia became, and for a 
long time remained, the largest tool-building center in 
the country. Its large population and proximity to 
coal, iron and tidewater made this almost inevitable, 
but it was hastened by the work of two brilliant me- 
chanics, William Sellers and William Bement. 

In Philadelphia, Matthias W. Baldwin, a native of 
New Jersey, began work as a jeweler’s apprentice. 
In partnership with David H. Mason he began making 
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bookbinders’ tools, to which he added, in 1822, the 
engraving of rolls for printing cotton goods and, later, 
of bank notes. From the invention and manufacture 
of a variety of tools used in that business, they were 
led gradually into the manufacture of machine tools, 
hydraulic presses, calender rolls, steam engines, and, 
finally, locomotives. 

In 1830, Baldwin built a model locomotive for the 
Peale Museum which led to an order from the Phila- 
delphia & Germantown Railroad for an engine which 
was completed in 1832 and placed in service in January, 
1833.° 

The Baldwin Works naturally influenced the prod- 
ucts of the neighboring tool makers. From the be- 
ginning both Bement and Sellers specialized on rail- 
way machinery. The Southwark Foundry (now the 
Baldwin-Southwark Corporation) was established in 
1836, first as a foundry only, but a large machine shop 
was soon added. The owners were S. V. Merrick, who 
became the first president of the Pennsylvania Rail- 
road Company, and John Henry Towne, who was the 
engineering partner. Mr. Towne’s son, Henry R. 
Towne, later became a partner of Linus Yale, Jr., and 
formed the Yale & Towne Manufacturing Company, 
Stamford, Conn. 

The large part of the early development of special 
metal-working tools for railroad work was done in the 
shops of Baldwin, Sellers and Bement. However, a 
number of tools needed in the railroad shop must have 
been originally developed by manufacturers in New 
England. As early as 1831, planers were built by Gay, 
Silver & Company, North Chelmsford, Mass. Pedrick 
& Ayer of Philadelphia are also said to have built 
a planer about the same time. 

The early locomotive builders, in addition to manu- 
facturing arms and heavy machinery for other indus- 
tries, such as the textile, also designed and built special 
machine tools for railroad use. An old order book 
of Rogers, Ketchum & Grosvenor, Paterson, N. J., 
(now merged with the American Locomotive Com- 


5 History of the Baldwin Locomotive Works, 1831-1923. 


pany), shows an order placed September 7, 1849, by 
the Saratoga & Washington (now a part of the Dela- 
ware & Hudson) for one large double-geared lathe 
to turn 6-ft. diameter wheels mounted on their axles, 
Lathes for turning tires, wheels and axles were also 
— by Sellers, Bement and Baldwin in the 
1840's. 

R. S. Lawrence of the old firm of Robbins & Law- 
rence, Windsor, Vt. (1838), in a letter to his son, said 
that he had introduced the first machine for pressing 
car wheels on a taper without splining or keying. He 
also said that he had made a great mistake in not secur- 
ing patents on this machine.® 


. Woodworking Machinery 


The large amount of wood used in the construction 
of locomotives and cars during the early days of rail- 
road development made the carpenter shop one of the 
most important departments of a railroad shop. Up 
to 1900 the woodworking departments of both car and 
locomotive repair shops were important factors in the 
work of the mechanical department. The increasing 
use of metal in the construction of rolling stock natural- 
ly tended to transfer work from the carpenter shop to 
the machine and forge shops and was an important 
factor in the evolution of the modern railroad repair 
shop. 

Although the amount of carpentry work required 
on modern rolling stock has decreased in recent years, 
demands on the carpenter shop for work by other 
departments, such as the signal, maintenance-of-way, 
stores and operating departments, have increased and 
materially changed woodmill practices. 

The first advertisers of power-driven tools in the 
American Railroad Journal were manufacturers of 
woodworking machinery. The first tool described in 
an article was Tichenor’s Patent machinery for mak- 
ing window sash, panel doors, window blinds and panel 
work generally, and was published in the June 15, 1833, 
issue. This article was elaborately illustrated with three 


“6 “English and American Tool Builders,” by Joseph Wickham Roe. 


Photograph of the Piedmont shops of the B. & O. taken in December, 1893 
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wood-cut engravings in which the parts were lettered 
and explained in the text. 


Progress in Car Design Governed Methods of Repair 


Woodworking machinery was fairly well developed 
by the time of the Civil War. Machines for planing, 
matching, tenoning, molding, mortising and boring were 
quite common, and band and scroll saws were built by 
a large number of manufacturers, The elaborate finish 





List of Machine Tools and Equipment Installed in the 
Piedmont Shops of the Baltimore & Ohio in 1870 


Car sHOP 

No. Size Type 

Oh . vibate EAs bots ak Fomctaes Car sill planer 

Dh ¥ aaralncgdateh Sims aonnn ates WwW athe ‘ . 
RTC PSE Re SS Trunnion and boring machine 
te Oe ne eer, Band saw 

E . bpnansse.nc se psasieecae Small planer Nh 

Oo, chin’ Lito ees big eign cee Cross cut saw (tilting table) 

BL icasenbrvimataseaton aan Rip saw 

Be. cinciis bans Canaaneetaes Swing cut-off saw 
ey ere er ee Foreman’s office a 
OA Se eee PERS Gate Screw wheel press cea 288 wheels) 
a ARS SF A et SS Hydraulic press (new wheels) 
“| Sa ie naar Axle lathes 

BOS Seas o caw eaudacn oe eee Main shaft drive (underground) 


56' 


Machine-tool and equipment layout of the Piedmont shops between 1865-1870 


Too.room 


Engine lathe 

Fox lathe 

Emery wheel 

tie 4 ‘ 
Chief clerk and timekeeper’s office 
Master mechanic’s office 

Emery wheel 

Grindstone 

Emery buffing wheel 

Drill press f 

Six-spindle bore drill _ 

Punch and shear (boiler work) 
Pipe threading machine (power) 
Hydraulic driving wheel press 
Boiler rolls 

Rod gang 


ERECTING SHOP 


Engine transfer table 

Flange fire 

Small forge 

Pipefitters’ forge 

Hand pipe threading machine 
Engine supply store 


BLACKSMITH SHOP 


eee eee ee ee ey 


Dd. 


Locomotive Erecting 


Oo 
99 





Stationary boiler 
Stationary engine 
Bolt cutters 
Six spindle tapping machine 
Bolt cutter 
Flue cleaner (rattler) 
ear 
Furnace Z 
Oil tank for spring tempering 


and Boiler Shop 


101 
97 9 
O 12) 
Blacksmith Shop 


The Fox lathe No. 58 and the split-key machine No. 42 were installed in 1876. 


MACHINE SHOP 


 glthisestsesscseweenes Stationary boiler, locomotive type 
16 20 in. by 24 in. cylinders Stationary engine 

Oe” Baas 6 006 a:b see patie Engine lathes 

Oe ee Small miller 

Le Fe Se eee ee Emery wheel 

Se, See tere eee re Tool rack 

22 SINE | OS sare, ixarn a nee oe eee Planer 

23 . Rab-cecpes enw sae Planer 

ae eee er eee Brass planer 

a ee Engine driving axle lathe 
26 = RR tes Pees ee Planer 

ie. Sars ee ee Engine lathe 

BBR SS Pe Pass cae Pee Horizontal. boring machine 
25 /) &* QGP er a eee athe 

30, 3 16-1, sven wes 00d Lathes 

32 pS a ee ee eee Lathe 

Sie - See S.« sonwiatehetamt ee Nut facer 

me Mc b,c. oetting age Lathe 

a Ee rs Lathe 

Me AGE. od sg :akadmewineucd alte Quartering machine 

a Sa es aa olt cutter 

I ge REO Se Lathe 

RBS ES BAe SRR Oe Shaper 

et ass Pi cieee ax Balak titel Engine frame and cylinder planer 
BBR sf Ae ele eR er Drill press 

RRS oe a Pe ...-. Split key machine 

Me, 468. as 5 056% Gao eee Small shapers 

RE Ie Sie eR mee Small slotter 

RES St ore eres Large slotter 

me. ° Mane hick cca ete sa eeg Stud machine 

RB ORS er rrp et Radial drill 

A, SE OS ey oe Chucking machine 

Bite - SA, Ben t:5h-s Catecbiois EES Drill presses 

33 obs MEU SS spe 5c amedioeh ae Piston keyway slotter 

Oe ne WnJed so ¢ Ridie ais Mae a Car wheel boring machine 
me: | L0G eek... ee Chucking lathe 

56 PO rks cond ane Tire lathe 
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Forge 

Steam hammer 

Heavy fire forges 

Slack tub 

Flue fire 

Car work forges 

M. of W. forge 

Tool dresser forge 
Miscellaneous forges 

Material crane 

Drinking water pump 

Tool steel and jacket iron storage 
New car wheel and axle storage 
Scrap car wheel and axle storage 
Pits for engine repairs 

Engine wheel storage 

Boiler work 

Work benches 


of passenger cars from 1870 to about 1890 necessitated 


considerable outlay of 


money on the part of the rail- 


roads to maintain passenger equipment.’ Doubtless, 
that was the reason why the shops used for passenger- 
car repairs received more attention during that period 
than freight-car shops. 


Wagons were first moved on rails sometime after 
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1670. Changes in car construction were made during 
the ensuing years up to the time of the steam locomo- 
tive. However, as late as 1836, the load capacity was 
limited to suit one or two “horse power” until the 
steam locomotive had been developed up to the point 
where some reliability of operation was assured. Prac- 
tically all of the first railroads to be built depended upon 
horse power, as some had no steam locomotives and 
those that did only had one or two locomotive engines 
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Juniata locomotive shops of the Pennsylvania, Altoona, Pa., 
as laid out in 1890 


The longitudinal locomotive erecting shop had a capacity for about 14 
locomotives. American Engineer and Railroad Journal, June, 1896 to 
February, 1897. 


which were operated during fair weather. Horses were 
depended on to keep the railroad running in inclement 
weather and to insure reliability of operation. 

The ability of the locomotive engine to haul greater 
loads led to the building of cars of larger capacity. 
About 1840 cars with only four wheels were made 
obselete with the introduction on many railroads of 
cars with eight wheels—two four-wheel trucks. The 
first eight-wheel passenger car is said to have been 
used on the Auburn & Syracuse, now a part of the 








New York Central system, between 1841 and 1843.7 

The increased use of larger capacity cars naturally 
tended to complicate the problems of freight-car main- 
tenance and operation. Likewise, the early trend to- 
ward elaborate decoration and finish for passenger cars, 
which continued until after 1890, added to the troubles 
of the car department. 

Improved methods and systems of handling pas- 
senger-car repairs began developing shortly after the 
Civil War. The work of painting was one of the first 
functions to be placed in a separate department. As 
passenger equipment became more luxuriously - ap- 
pointed, it was found necessary to establish separate 
shops or departments for repairs to upholstery and 
trim. Thus, by 1870 the development of coach-repair 
work had progressed to the functional stage as is com- 
mon practice today. Many railroads still handled truck 
repairs in the carpenter shop and used the forge and 
wheel shops of the freight-car department for metal 
work. However, those roads which operated a large 
number of passenger cars, as a general rule, began 
(about 1875) to segregate truck repairs to a separate 
department. 


™“The Beginning of the New York Central Railroad,” by Frank 
Walker Stevens. 


8 The December, 1870, issue of The National Car Builder describes 
the method of lubricating car journals in 1845. According to the account, 
a grease box was placed in the housing of the journal box over the 
journal. This box or cup was usually filled with palm oil which: would 
melt as the journal warmed up. The oil would then run down over 
the journal “‘provided the tox did not melt before the oil was sufficiently 
softened.” 

The writer of the article relates his experience on a southern rail- 
road during several trips between Petersburg, Va., and Weldon, N. C. 
“During these trips it was observed that, upon sounding the whistle upon 
approaching the station, all the swine in the immediate neighborhood of 
the station were seen running at the top of their speed for the train. 
Observing. this, his curiosity was excited, and he passed out of the cars 
with a view of ascertaining what the ‘raid portended, when he found 
that the hogs were ranged along the train, each with his nose in an 
oil cup, regaling himself with the oil which "had -been deposited there for 
a very different purpose. It will be understood, of course, that the 
meal was enjoyed after the train had stopped at the station, it being 
only the work of a moment for each of the uninvited guests to raise 
+ a cover to the cup and insert his long snout therein and extract his 
east. 
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Locomotive repair shops 
of the New York Cen- 
tral & Hudson River, 
Depew, N. Y., in 1892 


Transverse erecting shop with transfer table 
serving 48 pits 
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The freight-car shop has always been a prolific pro- 
ducer of special devices and fixtures to expedite re- 
pair work. For many years freight-car repairs de- 
pended largely on the successful functioning of special 
shop-made devices used to assemble or apply various 
parts. It must have been about 1845 that car shops 
began to handle repairs to house and open-top cars 
separately. This was undoubtedly because house cars 
required scaffolding along the side and it was found 
expedient to use a separate repair track for the exclusive 
handling of house cars. 

It is interesting to note that the “hot-box problem” 
had been solved by 1870. The August, 1870, issue of 
The National Car Builder contained an editorial which 
began “Can not some live Yankee supply a cure for 
‘hot boxes’ on railway trains?” But as we read further 
we learn that the editor’s prayer had been answered 
by the invention of “Devlan’s Patent Journal-Box 
Lubricator.” 


Organizing the Maintenance of Equipment 


(1835 to 1840) 


A departmentalized organization was adopted at the 
very beginning of railroad operation. On most roads 





purchase of another line, it was found necessary to 
establish a repair shop for each division. Each shop 
was under the jurisdiction of a master mechanic who 
reported to the “superintendent of motive power.” 
The title of “shop superintendent” did not appear in 
railroad parlance until recent years. It was apparently 
borrowed from the manufacturing industry when it was 
found necessary to differentiate between the officer in 
charge of running repairs on a division and the officer 
in charge of the “manufacturing” or back shop. As 
far as we are able to ascertain, the titles of master 
mechanic, master car builder and superintendent of 
motive power are of railroad origin. 

The functional type of organization within the me- 
chanical department was well developed by the time 
of the Civil War, with separate shops for cars and 
locomotives. The former usually had a large car- 
penter shop for freight-car repairs. As a general rule, 
repairs to trucks and draft gear were handled in the 
same building or adjacent yard. 

Passenger-car repairs were segregated from freight- 
car repairs from practically the beginning of railroad 
operation. The men who worked on passenger cars 
were craftsmen highly skilled in wood carving and 












PASSENGER 
PAINT SHOP 
iSoat2 





STOCK ROOM 
ac. a0 





’ 


TRANSFER TABLE.- 725% 80 








100' 100° o°’ oo’ ’ 
f 4 3 wr Titi a 


ea a 





Scarce. 


RECTING 


On 2 


77*60 





46x 20 








40% 










SSENGER 





HOP 
na 
MILL ~- 100x 
CABINET AND 
P 











O 


BLACKSMITH 











{23 x60 


“ 
mm, 13 
al 


eee 


Principal car-repair shops of the Missouri, Kansas & Texas at Sedalia, Mo., in 1898—One transfer table served both freight- 
and passenger-car shops 


the title of “master mechanic” or “master machinist” 
was conferred on the man responsible for the repair 
of locomotives and “car master” or “master car build- 
er” was the title conferred on the boss carpenter who 
was responsible for keeping freight and passenger cars 
in good order. 

These two officers usually reported to the “superin- 
tendent” or “master of transportation,” who reported 
to the president. However, as a railroad would acquire 
increased mileage, either by new construction or by 
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finish. They were proud of their artistry. and handi- 
work. In fact, the coach carpenter and painter occu- 
pied a place in railroad society only a slight shade be- 
low that of the “locomotive engineers” who were the 
real railroad aristocracy. The halo of romance and ad- 
venture which surrounded the man who sat on the 
right side of the cab with his hand on the throttle 
was never acquired by the man in the shop. Pas- 
senger-car maintenance was handled in a separate shop 
which gradually acquired the carpenter, paint, uphol- 
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stery and trim, and truck shops or departments; and in 
about the order named. 


The forge shop performed work for all departments, 


Fi a EN r _o 


in the freight-car shop, extended to the passenger-car 
shop and finally to tender and locomotive repairs. 
Quite a number of roads made tender repairs in the 
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General repair shops of the Chicago Great Western at Oelwein, Iowa, in 1899—One transfer table served all departments— 
The locomotive erecting shop had 15 pits 


both car and locomotive. The blacksmith and iron 
worker were highly skilled and never had much diffi- 
culty in producing work to meet the requirements. of 
his day. The steam hammer was one of the first large 
tools to be developed (1842) and practically all railroad 
shops had one or more of these tools. 

The increased use of metal in locomotive and car 
construction was the most influential factor in develop- 
ing systematized shop methods. The decade beginning 
with 1840 saw the segregation of wheel and axle re- 
pairs from the other work. This development began 


RAP PIT 


freight-car shop. It is interesting to note that a num- 
ber of roads are going back to this system. 


Departmental Organization Extended After 
the Civil War 


However, the further refinement of the departmental 
system of repairs can be attributed to the Civil War, 
the conduct of which laid severe demands on the rail- 
roads. The railroads, particularly those in Virginia, 
Maryland and adjacent states where the conflict was 
especially severe, were required to do considerable re- 
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Kinzie Street general repair shops of the Chicago & North Western at Chicago, as laid out in 1901 


Transverse locomotive erecting shop with 25 pits. Transfer tables were used in the locomotive, passenger-car and freight-car shops. The original 


ops, which were described in the American Engineer and Rail: 


road Journal, March, April, May, 1900, were built in 1872. The 24-stall enginehous¢ 


was added some years later. The longitudinal freight-car shop was built in 1901. 
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construction and new building work after the war. 

With practically 35 years of experience in railroad 
operation and maintenance, it is natural to expect that 
the mechanical-department officers of that time would 
have developed fairly concrete ideas as to efficient meth- 
ods of maintaining cars and locomotives. By 1865, 
the work of locomotive repairs was being distributed 
among various departments. The shop was not or- 
ganized on a functional basis (rod, driving box, mo- 
tion work, etc.), but rather by machine tools. The 
lathes, planers, slotters and other machines of similar 
type were grouped together in separate departments. 
As late as 1880 the idea appeared to prevail that 
machine tools of the same type and scheme of opera- 
tion should be grouped together to secure effective 
production, 

However, the locomotive back shop of those days 
was more of a “jobbing shop” than it is today. Few 
railroads had many locomotives the parts of which 
were identical in size. Practically every part that came 
off a locomotive had to be repaired and returned to the 
same locomotive. Although the idea of interchange- 
ability or duplication of parts was generally accepted 
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line was cut or repaired by the Confederate or Union 
cavalry according to the situation of the moment.® 
Shops and roundhouses were destroyed. Mr. Hunger- 
tord says in his history of the railroad that “Stonewall 
Jackson prayed to God and helped himself to its loco- 
motives.” 

The Piedmont shops were built shortly after the 
completion of the line in June, 1851. They originally 
consisted of a 16-stall enginehouse and other repair 
facilities. 

These shops, which were partly burned in 1862 by 
the Confederates, were gradually enlarged and improved 
until in 1870 they had been developed to the layout and 
arrangement shown in two of the drawings. The main 
or back shop was divided into four major departments ; 
viz., blacksmith shop, erecting and boiler shop; saw 
mill, carpenter and car-repair shop. Two round- 
houses? were located on either side of the erecting 
shop. One was used for making running repairs to 
passenger locomotives, while the other was used for 
freight power. 

Locomotives were brought into the erecting shop 
via either side door and moved to the pit track on the 
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General repair shops of the Canadian Pacific at Angus, Montreal, Que., in 1902 


The longitudinal locomotive erecting shop had a capacity for about 42 locomotives. 


freight-car shop was laid out longitudinally. 


as being good, the difficulty in its practical application 
in the repair shop was that most railroads did not 
purchase enough locomotives of the same design. 


Piedmont Shops of the Baltimore & Ohio 


The Piedmont, W. Va., shops of the Baltimore & 
Ohio are an example of what may be considered the 
post-war era (1865-1890) of railroad-shop construc- 
tion. The Baltimore & Ohio was an important factor 
in winning the Civil War for the Union. It was the 
railroad nearest to the Mason and Dixon Line. The 
Virginia & Tennessee, which paralleled the. former, 
was south of the Baltimore & Ohio and served as an 
important service of supply for the Confederate forces 
all during the campaigns around Richmond and Peters- 
burg, Va. Twice General Lee led his gray army up 
to and over the Potomac River and on across the Balti- 
more & Ohio, which suffered the usual consequences 
of army invasion because of its importance in military 
Strategy. There were times without number when the 
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The ‘passenger-car shop was provided with a transfer table. The 


transfer table 73. The boiler work was apparently 
handled in different parts of the erecting shop. How- 
ever, the north end of the shop was set aside for boiler 
repairs, and firebox renewals were routine work. It 
will be noted that the machine shop was arranged and 
organized by tools instead of having separate depart- 
ments devoted to the repair of certain definite parts of 
a locomotive. A list of the machine tools, facilities 
and equipment in the Piedmont shops are shown in the 
table. The numbers in the left-hand column refer to 
the numbers shown on the drawing.“ Considering the 





® The story of The Baltimore & Ohio Railroad, by Edward Hungerford. 

170A diligent search was made to discover where and when the first 
roundhouse was built for the repair of locomotives. Turntables were 
used in both England and America prior to 1830, for switching cars 
from one track to another. The round type of enginehouse was built 
by a number of roads in England and America as early as 1838. Pit 
tracks were used in 1834. : 3 

1 We are indebted to O. C. Cromwell, assistant to chief of motive 
power and equipment, Baltimore & Ohio, and to P. T. Lacey, who was 
formerly employed in the Piedmont shops and later became a master 
mechanic, for the information and data relative to the early layout and 
machine-tool arrangement of the Piedmont shops. Considerable informa- 


tion relative to early repair-shop practices was also supplied by William J. 
Coughtry, recorder, Delaware & Hudson. toes 
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construction of the average locomotive in those days, 
the location of special tools, such as wheel and axle 
lathes, planers and shapers, the layout of the Piedmont 
shops reveals the beginning of the trend at that time 
toward organizing locomotive repair work on a func- 
tional basis, much as it is done today. 

The woodworking tools were grouped in the north 
end of the car shop as shown in the drawing. This 
arrangement must have served very well because there 
was considerable carpentry work to be done on a loco- 
motive. Cabs, runboards, steps, bumpers and pilots 
were all products of the carpenter shop. Tender frames 
and many other parts of the tender were also of wood. 
It was, therefore, important that the saw mill and car- 
penter shop be convenient to the locomotive shop. 


Overhead Traveling Cranes 


The erecting and boiler shops at Piedmont were pro- 
vided with a transfer table which was used for mov- 
ing locomotives to and from the pit tracks. Transfer 
tables were considered a necessary facility in locomo- 
tive erecting shops until about 1885 when the overhead 
traveling crane was introduced for moving locomotives 
transversely in the shop. The overhead crane played 
an important part in the evolution of modern repair- 
shop methods. Its utilization made possible the sav- 
ing of considerable floor space in shop buildings, and in 
many cases has superseded the transfer table. 

The first installation of overhead cranes were in 
longitudinal shops with three tracks. The middle track 
served for moving locomotives through the shop and 
repairs were made on the two outside tracks. Two 
cranes were used to lift locomotives to and from the 
communication track in the center to the repair tracks. 
The introduction of overhead cranes facilitated the 
unwheeling and wheeling of locomotives and the serving 
of heavy machine tools. 

By 1890 the application of overhead cranes to trans- 
verse shops was being developed in the shops of the 
locomotive builders to eliminate the transfer table. 
-However, the railroads did not make crane installa- 
tions in transverse shops until about 1900. The first 
railroad shops to install overhead cranes in transverse 
shops were the Philadelphia & Reading at Reading, 
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Transverse locomotive erecting shop with 24 pits. 





General repair shops of the Pittsburgh & Lake Erie at McKees Rocks, Pa., in 1902 


Pa.; the Lake Shore & Michigan Southern at Collin- 
wood, Ohio, and the Pittsburgh & Lake Erie at McKees 
Rocks, Pa. It was also used in a modified form by the 
Pennsylvania at Altoona, Pa. 


Shop Electrification 


The early shop installations used tackle, fixed cranes 
of various forms, overhead trolleys and walking and 
gantry cranes for lifting heavy materials. The decade 
1880 to 1890 was the important period for developing 
and demonstrating the advantages to be obtained 
through the use of air-operated and chain hoists and 
all manner of specialized devices. The ten years from 
1890 to 1900 saw the further utilization of overhead 
traveling cranes in the machine shop, boiler shop, heavy 
woodworking departments and even in outside yards. 


















































4 : i 
“4 * 
; Za 
— 10 TON CRANE H 
F ; 
it suf | + 
: hi | 
70 TON CRANE | | 
( + 
MACHINE AH Snop x 
HEAVY TOOLS %@ «(xMGHT Tous =: 
i 
: h------------ TO pn a2 = + - one =e =e Hewes ee St eit ee $0'----—------ a; 
Beeman co cces gana cece eo cnccces coccee sce: ME aditethactcomipmenncnenboseanipesanseeesees * 


540'L0NG 


Cross section of the P. & L. E, locomotive repair shops at 
McKees Rocks showing the crane installation (1902)— 
The top crane in the erecting shop was 120-tons 
capacity and not 10 tons as shown in this drawing 


Up to 1900, power for the various tools and shop 
facilities was transmitted through line shafts, belts 
and pulleys from a centrally located steam engine. 
This made it necessary to locate the various buildings 
close together. The designer of shop layouts was 
therefore considerably handicapped with respect to lo- 
cating the various shops and repair facilities, and, in 
the case of large repair shops, he was required to pro- 
vide separate power stations for each group of buildings. 

During the period from 1880 to 1890 the system of 
rope drive was introduced to some extent, and many 
mechanical-department officers considered the rope 
drive to be the permanent solution of the problem of 
















The freight- and passenger-car sh longitudinal design. i i ilroad 
Journal, November, December, 1903; January, 1904. a ee Hae Se, Aan Basler end Reiive 
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reaching distant buildings from a central power station. 
In like manner, the enthusiasts for compressed-air 
power advocated the use of air for operating tools and 
machinery and a number of manufacturing plants and 
a few railroad shops installed power systems of this 
type. However, electric power began to assert its 
superiority by 1885 and by 1895 was generally acknow- 
ledged to be the solution of the power problem for rail- 
road shops. Direct-current equipment was the most 
favored at the beginning of electric-power supply for 
railroad shops. But alternating-current systems began 


to show their superiority over the direct-current as 














Typical shop architecture in 1901—End elevation of the 
Philadelphia & Reading locomotive shops, Reading, Pa. | 


American Engineer and Railroad Journal, serial, January to June, October, 
and November, 1903. 


early as 1902. Providing power for tools and machin- 
ery by individual electric motors, or operating a group 
of tools from a single motor, has been accepted prac- 
tice in railroad shops for the past 25 years. 


Modern Shop Construction Began in 1890 


The thirty-year period from 1870 to 1900 saw con- 
siderable new shop construction, especially in the west.’ 
The April, 1871, issue of The National Car Builder 
published a description of the Union Pacific shops at 
Omaha, Neb. The editor in those days believed in the 
free use of superlatives. In describing the product of 
the paint shop he said: “The painting on these magnifi- 
cent carriages is equal to any we have seen elsewhere.” 
Practically every subsequent issue contained a descrip- 
tion of a railroad repair shop. However, the informa- 
tion relative to shop work was very meager. 

Credit for originating and developing the modern 
system of repairs belongs to the west. The period from 
1870 to 1890 saw considerable new and extended shop 
construction by railroads west of the Mississippi river 
in which many new ideas were incorporated. One of 
the most notable shops improved during that time was 
the Kinzie street (Chicago) shops of the Chicago & 





% Much of the information relative to the evolution of shop systems was 
obtained from a book now out of print, “American Railway Shop Systems”, 
by Walter G. Berg, chief engineer, Lehigh Valley.- Published by the 
Railroad Gazette. 
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North Western. At that time (1872) the North 
Western system comprised 1,353 miles of railway and, 
like most large systems, had been formed from a num- 
ber of short lines, each of which had its own car and 
locomotive shops. With the merger of numerous short 
lines into the Chicago & North Western (1870-1890), 
the small shops were abandoned and heavy repair 
work was largely consolidated at Chicago. 

The shop buildings, of which there were about 20, 
were arranged in the form of a parallelogram along the 
terminal-yard tracks. Rough lumber was stored at the 
western end of the shops. Lumber was passed through 
the dry kilns to the planing mill and thence to the coach 
and freight-car shops. The metal working, blacksmith 
and machine shops serving the car department were 
located along the same tracks as the planing mill. The 
paint shop was located at the east or outbound end of 
the car-repair shops. Thus the work was so laid out 
that materials and bad-order cars entered the shops 
from the west end and repaired or new cars came out 
the east end. 

The methods of handling repairs on the Chicago & 
North Western at that time attracted considerable atten- 
tion on the part of railroad executives and mechanical- 
department. officers from all sections of the country. 

The Chicago & North Western shops furnished the 
needed incentive for other roads to modernize their 
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repair facilities and, by 1902, several distinct types of 
shop layouts for handling locomotive and car repairs 
had been developed and applied in new shop installa- 
tions, 

A number of shop installations built between 1893 
and 1902 are shown in the layout drawings. Drawings 
showing more recent layouts of shop buildings and re- 
pair tracks are not shown, but the reader is referred to 
issues of the Railway Mechanical Engineer which have 
been published since 1921. 


“Efficiency Engineering” in Railroad Shops 


Industrial engineers credit the beginning of their 
branch of the engineering profession to Fred W. 


cis* 
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Cross section of the freight-car repair shops of the Delaware, Lackawanna & Western, Scranton, Pa., erected in 1902 
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Taylor. His paper, “A Piece-Rate System,” which was 
presented at the June, 1895, meeting of the American 
Society of Mechanical Engineers, is considered to be 
one of the great epoch-making treatises of engineering. 
Mr. Taylor and such other well-known engineers as H. 
L. Gantt, Frank B. Gilbreth, and others had by 1905 
developed the principles of scientific management for 
production manufacturing plants. The “efficiency en- 
gineer” by applying the “Taylor System,” “Gantt Sys- 
tem” and various other “systems” to the production 
problems of manufacturing shops made an important 
contribution to industry. Many engineers who were 
not qualified by training or experience undertook to in- 
stall “efficiency methods” in a number of manufactur- 
ing plants and, as a result, the “efficiency engineer” was 
looked upon for a time with disfavor. However, in- 
dustrial engineering has developed from the early “effi- 
ciency” and “scientific” stages and today the industrial 
engineer is an important factor in the manufacturing in- 
dustries. 

Naturally, attempts were made to extend the scien- 
tific-management movement to railroad shops. A few 
roads employed consulting industrial engineers to study 
and improve their shop methods, and in a number of 
instances considerable betterment was accomplished. 

The most notable contribution of the industrial en- 
gineer in railroad-shop management was the system of 
scheduling work through the shop. Many of the first 
scheduling systems installed were quite elaborate and 
numerous forms and boards were used in their control. 
This, of course, increased the amount of clerical help. 
Simpler scheduling systems have gradually been evolved 
from experience with the more elaborate systems, and 
practically all back shops now use some form of sched- 
uling system. 

From 1911 to 1924 there was a controversy between 
the exponents and opponents of the application of “effi- 
ciency systems” to railroad-shop work. Numerous 
papers and articles were written comparing railroad- 
shop methods to manufacturing methods, and the rail- 
road man generally appeared at his worst in the discus- 
sion. The advocates of improved railroad shops were 
not always tactful or diplomatic in their criticisms. The 
fact that the repair shop was only a part of a large or- 
ganization engaged in the transportation of freight and 
passengers seldom seemed to enter the calculations of 
many critics. Furthermore, they overlooked factors 
pertaining to federal regulation, such as accounting re- 
quirements, safety regulations, etc. 

Although resented by mechanical-department officers, 
this period of criticism persuaded railroad-shop men to 
make a study of modern manufacturing methods and to 
adapt as many of them as practicable to the repair of 
cars and locomotives. The spot system of car and loco- 
motive repairs, is an adaptation of the system of manu- 
facture largely used in the automotive industry. A 
number of railroad shops have adapted piecework and 
bonus systems, cost systems and motion studies to their 
repair work with suitable modifications. 


The I.C.C, Bureau of Locomotive Inspection 


The Interstate Commerce Commission was organizea 
under “An Act to Regulate Commerce” which was 
passed by Congress and approved February 4, 1887. 
Early in its history the Commission began to inquire 
about the status of couplers, train brakes, safety appli- 
ances and passenger-train heating and lighting practice. 
The first of the so-called Safety Appliance Acts was 
passed by Congress on March 2, 1893. This act made 
it unlawful, after January 1, 1898, to operate trains, the 
speed. of which could not be controlled by the engine- 
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man with power brakes without requiring the brakeman 
to use the hand brake for that purpose. It made it un- 
lawful to operate after that date rolling stock not 
equipped with automatic couplers which could be un- 
coupled without the necessity of men going between the 
ends of the cars. It required the establishment of a 
standard height for drawbars for freight cars and re- 
quired that all equipment be provided with secure grab 
irons or handholds. Under this act and amendments 
thereto the Bureau of Safety of the Interstate Com- 
merce Commission was organized to supervise their en- 
forcement. Another act, known as the Locomotive In- 
spection Act, was passed by Congress and approved 
February 17, 1911. Under this act and amendments 
thereto the present Bureau of Locomotive Inspection 
of the Interstate Commerce Commission was organized. 
This bureau, co-operating with the railroads, has de- 
veloped rules and instructions designed to keep locomo- 
tives in safe condition for operation. 

The rules and regulations adopted by the I.C.C. were 
developed from similar rules enforced by various rail- 
roads and considered at that time to be good practice. 
The effective enforcement of these rules required, from 
the beginning, co-operation with federal inspectors on 
the part of the enginehouse supervisory staff. This co- 
operative effort developed improved methods of engine- 
terminal inspection and, as improvements were brought 
about in this department, changes and improvements 
had to be made in enginehouse operation to conform 
with the progress made at the inspection pits. Like- 
wise, the efforts made to secure better maintenance 
with respect to handling running repairs at enginehouses 
tended to effect to a considerable extent the work and 
methods used in the back shop. 

The Bureau of Locomotive Inspection has been an 
inportant factor in establishing the fact that high stand- 
ards of locomotive maintenance are the most eco- 
nomical. 

a a, 


The past ten years have seen the development of 
long engine runs with the resultant elimination of many 
back shops and engine terminals. There is a distinct 
trend toward the consolidation of heavy or class repairs 
in a few large or well equipped back shops. Several 
railroads are developing for steam locomotives a sys- 
tem, which has been referred to as the “unit-replace- 
ment system,” that has worked satisfactorily in the 
maintenance of rail-motor cars. Railroads, such as the 
New York, New Haven & Hartford, which own and 
operate a considerable number of rail-motor cars of the 
same type, carry in stock spare engines, transmissions, 
power trucks, etc. When a car comes into the shop for 
repairs the engine or other unit in need of overhauling 
is removed, a repaired unit is installed and the car is 
returned to service. Thus the unit is repaired while the 
car is in service. 

Because of the increased train speeds at which rail- 
roads are now operating and because modern power 
is needed to maintain these speeds, railroad manage- 
ments have been required to institute measures which 
will increase the availability of their modern steam 
power and increase the mileage between heavy repairs. 
For that reason several roads are developing a scheme 
of carrying extra engine trucks, trailing trucks, rod sets, 
etc., for selected classes of locomotives, which are re- 
paired in the back shop and removed and applied in 
the enginehouse. 

Thus the “duplication system” which began in the 
1840’s has gone through a long period of evolution and 
is now emerging as the “unit-replacement system.” 
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HE first association of railway mechanical-depart- 
T ment officers or supervisors was formed shortly 
after the Civil War and, since then, a total of ten addi- 
tional groups in the mechanical field have been organ- 
ized to promote better acquaintance among individual 
members; interchange opinions and experiences; assist 
in the solution of mutual problems; and, in general, take 
such action as is necessary to promote the best interests 
of steam railroads, individually and as a whole. If it is 
difficult to say definitely how much these mechanical 
associations have assisted in bringing about present high 
standards of railway equipment, service and efficiency, 
it would be equally difficult, if not impossible, to over- 
estimate the practical value of their contribution to bet- 
ter railroading. 

Every important subdivision of mechanical-depart- 
ment endeavor is covered by some specialized associa- 
tion, and, in certain instances, these associations have 
been serving the railroads for two-thirds of the cen- 
tury since the American Railroad Journal made its 
first appearance in January, 1832. With the rapid de- 
velopment in industry and transportation requirements 
in the early 60’s, the lack of anything approaching uni- 
formity in car construction, coupler height, truck de- 
tails, etc., proved such a hindrance to the interchange 
of equipment and caused so much expense and delay for 
material required in repairing foreign cars that it was 
felt something must be done. The Master Car Builders’ 
Association (present A. R. A. Division V, Mechanical) 
was accordingly organized, a constitution adopted and 
the first annual meeting held in 1867. This was the first 


Meehanieal Associations Play 
A Vitally Important Part 


Since 1867 they have contrib- 
uted to railway progress by 
providing the only means for 
common attack on mutual prob- 


lems 


attempt of any group of mechanical-department officers 
to present a united front to the pressing problems with 
which they were confronted, and the activities and strik- 
ing achievements of this parent association through the 
years will be outlined briefly further on in this article. 

In the process of reconstruction, following the Civil 
War, problems of motive power adequate to meet trans- 
portation requirements also pressed to the fore and, in 
1868, one year after the organization of the Master Car 
Builders’ Association, motive-power officers formed the 


American Railway Master Mechanics’ 
(present A, R. A. Division V, Mechanical). 


Association 
In the 


ensuing years, almost every important question pertain- 
ing to the construction, maintenance and operation of 
locomotives was discussed at one time or another before 
this body. The relative merits of early and widely- 
differing locomotive types were hotly argued on the 


convention floor. 


Adequate brake equipment had not yet been devel- 
oped ; firing and steaming conditions were woefully in- 
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Associations of Railway Mechanical-Department Officers and Supervisors Arranged in Order, as Organized 


First annual convention First president or 


Association Place ate chairman 
Master Car _ Builders’ Z W. VanHouten 
(Present A.R.A. Div. (Pennsylvania Cen- 
VP sssdatewee = catemekan Altoona, Pa. 1867 tral) 
American Railway Mas- H. M. Britton (Indian- 


ter Mechanics’ (Pres- 


ent A.R.A. Div. V)... Cleveland, Ohio 1868 Lafayette) 
Master Car and Locomo- 

tive Painters’ (Present ’ 

ASA. Tas Wo seecun Boston, Mass. 1870 Joseph Hill, Jr. 


apolis, Cincinnati & 


C. B. Conger (Chicago 


Traveling Engineers’ .. Chicago 1893 & West Michigan) 
J. J. Thornton (Ore- 
International Railway gon Railway & Navi- 
Master Blacksmiths’.. Chicago 1893 gation Co.) 
C. C. Farmer (Mis- 
: souri, Kansas & 
Rat Deke soc ckne seca Columbus, Ohio 1894 Texas) 
Chief Interchange Car 
Inspectors’ and Car Charles Waughop 
Foremen’s (Present ‘ (Cleveland, Cincin- 
Car Department Offi- nati, Chicago & St. 
CODE). chicks seca Cleveland, Ohio 1901 Louis) 
F. J. Graves _(Chesa- 
Master Boiler’ Makers’ .. Cleveland, Ohio 1902 peake & Ohio) 
International Railway W:,, H. Graves (Mis- 
General Foremen’s ... Chicago 1905 souri Pacific) 
American Railway Tool : 
WOremeny Ss as ebceics cd Chicago 1909 F, J. Powell 
International Railway _;: mugene McAuliffe* 
Ol. caumekpesssunee Chicago 1909 (Frisco Lines) 


> 
iS 
“Now .in the service of the Union Pacific. - 
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First secretary 


J. W. Davis (Pennsyl- 
vania Centra 


F. Grinnell (Atlantic 
& Great Western) 


Warner Bailey (Boston 
& Maine) 


W. O. Thompson (New 
York Central) 


G. F. Hinkens 


P. M. Kilroy (St. 
Louis Southwestern) 


Steesss Skidmore 

(Cleveland, Cincin- 
nati, Chicago & St. 
Louis) 


P. Sullivan (Cleveland, 
Cincinnati, Chicago 
St. Louis) 


E. C. Cook 


O. T. Harroun 


D. B. Sebastian (Chi- 
cago, Rock Island & 
Pacific) 


Railway Mechanical Engineer 


Present president 
or chairman 


E. B. Hall (Chicago & 
North Western) 


E. B. Hall 


K. fi Johnson (Nash- 
ville, Chattanooga & 
St. Louis) 


R. A. Phair (Canadian 
National) 


R. F. Scott (Reading) 


W. H. Clegg (Cana- 
dian National) 


K. F. Nystrom (Chi- 
cago, Milwaukee, St. 
Paul & Pacific) 

K. E. Fogerty (Chi- 
cago, Burlington & 
Quincy) 


A. H. Keys (Baltimore 
& Ohio) 

Bk. javier (Balti- 
more & Ohio) ° 


C. H. Dyson (Balti- 
more & Ohio) 


Present secretary 


V. R. Hawthorne (Chi- 
cago) 


V. R. Hawthorne 


V. R. Hawthorne 
-W. O. Thompson 


W. J. Mayer (Michi- 
gan Central 


T. L. Burton (New 
York Central) 


A. S. Sternber: 


(Belt 
Railway of 


icago) 


A. F. Stiglmeier (Al- 
bany, N. Y.) 


William Hall 
& North estern 


G. G. Macina (Chi- 
cago, Milwaukee, St 
Paul & Pacific) 


Chicago 


Duff Smith (Chi- 
cago) 


425 


‘aYyIASIOT WII Puke ‘wWeYyUleg “yy "W “SSsOY 
soul] ‘“xngG “a “f (6) $ oA MON ‘suivaq ‘A f[ (8) 


 uoywep ‘WeuuUuIy *A10D “H ‘OD (+) 


YD W AM ‘494407 “N “W ePhpPUl yqnop ou dnoss s1yy ul s2ziqejJOU 19410 
een em Cay fsaquists Cresohoy “uueqor qose (Z) 4 ‘saysayoueW “A “WV (9) ‘aq eBwueg ®W eysdoy ‘uoswyoiy ‘Ainiq’ “{ “W (S) 
Log ® aeyvadesag) ‘siisow “S “M (£) ‘sequiaw Ases0U0Y cuueyee qooef (z) {aq eyeg WW exadoy, ‘UosIyRY "YsNWG “GD (1) B48 aanjoid siya UI PayrquapY soy; 
I y6SI ‘OI ounf “XA ‘N ‘SSulsdg eSo}eIeg }e UOTJUsAUOD [eNUUE 94} Surpus}7e sorueydeur Jo}seul yo dno 


Ce ae 





‘ 


*jeayuary 


. uoysAeg 


suowy 


N 
ise] 
Oo 
4 
we 
o 
Q 
° 
ow] 
(>) 
1°) 





ZiAGittt 
E. Buker, 


Cincinnati, 
js 


ri. Cory. 
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New York Central; 


Deems, 


Morris, Chesapeake & Ohio; 
(8) J. F. 


Westinghouse ; 


honorary member; (3) W. S. 
(7) George 
Forsythe. 


Paul; 


and William 


Johann, 
& St. 


(2) Jacob 
Milwaukee 
K. Barnham, 


Chicago, 
M. 
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Manchester, 
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Forney, 
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efficient ; and the desired service life was not being ob- 
tained from steel tires, wheels, axles and other moving 
parts. Thread forms were so variable that the master 
mechanics early gave their attention to the establish- 
ment of uniform thread sizes and shapes in the interests 
of greater safety, interchangeability, and reduced main- 
tenance costs. The Master Mechanics’ Association 
continued thus to serve the railroads for many years 
until 1919 when it was merged with the Master Car 
Builders’ Association to form the new American Rail- 
way Association, Division V, Mechanical. 
Minor Mechanical Associations Organized 

While the question of painting railway equipment, 
both cars and locomotives, received attention early in 
the proceedings of the two parent associations and com- 
mittees were formed to give this matter consideration, 





J. N. Lauder Jacob Johann* 
(Northern Railroad (Chicago & 
of New Hampshire) Atlantic) 

1880-1882 1886-1887 


John MacKenzie 
(New York, Chicago 
& St. Louis) 
1890-1892 


John Hickey 
(Northern: Pacific) 
1892-1894 





R. H. Soule 
(Norfolk & Western) 
1896-1897 


* Mr. Johann was first vice-president. 





Pulaski Leeds 
(Louisville & Nashville) 
1897-1898 





the application of paint and other protective surface 
materials is a highly specialized operation, and railway 
master painters were among the first to prove their 
craft consciousness. In 1870, only three years after the 
formation of the Master Car Builders’ Association, the 
Master Car and Locomotive Painters’ Association 
(now a section of the Mechanical Division) was or- 


‘ ganized, and, from the deliberations of this body, have 


arisen notable economies in equipment maintenance and 
improved painting practices. A period of 23 years then 
elapsed before the formation of the next organization, 
the Traveling Engineers’ Association, which was or- 
ganized in 1893 “To Improve the Locomotive Engine 
Service of American Railroads.” In the same year, the 
International Railway Master Blacksmiths’ Association 
was formed to study the special requirements of this 





J. H. Setchel R. H. Briggs 
(Brooks Locomotive (Kansas City, Memphis 
Works) & Birmingham) 
1887-1889 1889-1890 





William Garstang R. C. Blackall 
(Cleveland, Cincinnati, (Delaware & Hudson) 
Chicago & St. Louis) 1895-1896 


1894-1895 





Robert Quayle 
(Chicago & North Western) 
1898-1899 


Some of the past presidents of the American Railway Master Mechanics’ Association who were active in promoting the 
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affairs of the association prior to 1900 
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From a lithograph by O. Kuhler 


important part of railway shop activities and to promote 
more uniformly satisfactory blacksmith operations and 
efficiency. The imperative necessity for adequate brak- 
ing power on increasingly long and heavy trains gave 
such an impetus to air-brake development work, and at 
the same time emphasized the necessity for uniform 
brake maintenance practices, that the Air Brake Asso- 
ciation was formed, in 1894, to give expression to the 
combined judgment and experience of all railway 
officers and other engineers interested in braking meth- 
ods and equipment. 

By the beginning of the nineteenth century, the prob- 
lem of satisfactory and expeditious interchange of car 
equipment at important industrial centers in this coun- 
try had reached an acute stage, owing largely to the lack 
of common understanding of the rules of interchange, 
and an association was formed which rendered invalu- 
able service in subsequent years in helping to clarify 
the rules and suggest changes, designed to permit the 
interchange of cars with a minimum of delay and ex- 
pense. This was the Chief Interchange Car Inspectors’ 
and Car Foremen’s Association (present Car Depart- 
ment Officers’ Association), which was formed in 1901. 
The scope of this association’s activities was broadened 
to include general car-maintenance work as well as in- 
spection and, in 1928, it was merged with an associa- 
tion of car department supervisors in the southwest and 
given the new name, Master Car Builders’ and Super- 
visors’ Association, and subsequently changed in 1929 
to Car Department Officers’ Association. 

In 1902, working independently of each other, two 
associations of master boiler makers were formed un- 
der the names of The Master Steam Boiler Makers’ 
Association and the International Railway Master 
Boiler Makers’ Association. These infant associations 
struggled along independently for five years as rival 
organizations and, in May, 1907, a joint convention of 
the two bodies was held in Cleveland, at which time 
they combined under the name of the International 
Master Boiler Makers’ Association. This name, in 
1911, was changed to the present one, Master Boiler 
Makers’ Association. The record of proceedings of the 
association for the 21 conventions since 1907 is the story 
of the development of the modern steam locomotive. 

General supervisory officers in railway shops and en- 
gine terminals discovered that they also have certain 
problems which are peculiarly their own and not ordi- 
narily discussed by other groups, so the International 
Railway General Foremen’s Association was formed in 
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1905 to provide a clearing house for ideas regarding the 
more satisfactory general supervision and operation of 
railway shops and engine terminals. Such subjects as 
the scheduling of shop work, training of apprentices 
and supervisors, safety, shop costs, etc., all received due 
consideration by this body, the individual members of 
which are such an important factor in the safe and 
economical maintenance of equipment. In 1909, the 
American Railway Tool Foremen’s Association was or- 
ganized (For Higher Efficiency in the Railway Tool 
Service) and has contributed in no small way to the 
attainment of this objective. 

Another association, formed in 1909, which was 
destined to play an important part in increasing the 
efficiency of railway service, was the International Rail- 
way Fuel Association, organized to promote the adop- 
tion of the best methods of purchasing, inspecting, 
weighing, handling, using and accounting for railway 
fuel. This is the only association in the railway field 
devoted exclusively to the single problem of using rail- 
way fuel more efficiently, and the association is unique 
also in that its membership includes the official repre- 
sentatives of producers and distributors of fuel as well 
as those who use it. This association permits all those 
interested in any way in the production, distribution 
or use of railway fuel to be brought together on a com- 
mon footing with a view to solving their mutual prob- 
lems and co-operating to obtain the best results with 
railway fuel. It may be safely said that the railways, 
in general, were not fuel conscious until the organiza- 
tion and activities of this association concentrated at- 
tention on this important subject. The activities of this 
association have been an important factor in the reduc- 
tion in unit fuel consumption in both freight and pas- 
senger service during the past two decades. 


Origin of the M. C. B. Association 


After several preliminary meetings, one as early as 
July, 1864, at the New York Central car shop, Wes: 
Albany, N. Y., the National Car Masters’ Association, 
as it was first called, was organized at a meeting held in 
Springfield, Mass., May 15, 1867. At the first conven- 
tion, held at Altoona, Pa., September 18, 1867, a con- 
stitution was.adopted and the name changed to Master 
Car Builders’ Association of the United States of 
America. Among those master car builders responsible 
for the founding of the association and the successful 
conduct of the early meetings were Joseph Jones (New 
York Central), John Kirby (Michigan, Southern & 
Northern Indiana), Leander Garey (New York & 
Harlem), I. W. Van Houten (Pennsylvania Central), 
Hugh Gray (Chicago & North Western), E. F. 
Perkins (Vermont Central), Enos Varney (Fitchburg 
R. R.), J. W. Davis (Pennsylvania Central), etc. 

It is significant that at the first meeting of the asso- 
ciation the emphasis seemed to be placed on the best 
and most economical manner of constructing cars, in- 
cluding such details as truck design, gage of wheels, 
etc. Later meetings discussed the uniformity of height 
of draw heads on freight and passenger cars; also the 
greater uniformity in car details to facilitate the repairs 
to foreign cars. As early as the fourth annual meeting 
in 1870, the desirability of a dictionary of terms ap- 
plicable to car building and repairs was emphasized, and 
a committee was appointed to prepare such a dictionary 
In several subsequent reports, this committee pointed 
out the immense work and expense which would be in- 
volved in preparing such a dictionary and arrangements 
were made, through the Railroad Gazette, for the 
issuance of circulars which, in the course of time, de- 
veloped into the Car Builders’ Cyclopedia, now pub- 
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lished by the Simmons-Boardman Publishing Company. 
At the sixth annual convention, held in 1872 at 
Buffalo, N. Y., the question of rules for the interchange 
of cars and the repair of defective foreign equipment 
was first suggested. Nine rules were adopted which 
formed the basis of many of the rules now in effect. 
Additional subjects discussed at this meeting pertained 
to oil-boxes and journal bearings, wheels and axles, 
links and pins, light-weight freight cars, prices for dam- 
aged cars, etc. The consensus was that cars were then 
being built about as light as possible in the interests of 
safety. One member reported that they must continue 
building cars heavy on account of the heavy duty re- 
quired of them. He said that box cars on his road 
weighed nine tons and he believed in heavy cars. 


Development of Automatic Coupler Typical 
Example of Progress 


The automatic coupling of railway cars was one of 
the earliest problems requiring united handling con- 
fronting railroads, both from the standpoint of safety, 
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ber, 1885, at Buffalo, N. Y., 42 couplers being tested, 
this number representing but a small portion of the 
couplers considered, as those clearly devoid of merit 
were not admitted for test. As a result of these tests, 
in 1887, one type of coupler was adopted as standard. 
One of the requirements was that the link and pin could 
also be coupled with the automatic coupler. The type 
selected was the first type of coupler with swinging 
knuckle. The knuckle was slotted to permit coupling 
with the existing link and pin couplers. 

As cars were becoming heavier and trains longer, the 
strength of the couplers soon became an important fac- 
tor. Further elaborate tests were made to develop 
coupler standards and limits at the Watertown ( Mass.) 
arsenal and at the Pennsylvania testing laboratories, 
Altoona, Pa., in 1892. Drop tests were made at Altoona 
and pulling tests at Watertown. Twenty different 
makes of couplers were tested. All of the couplers 
tested would couple one with another in accordance 
with: the M.C.B. standard requirements. In 1894, a 
much heavier drop-test machine was constructed and a 
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Some of the past presidents of the Master Car Builders’ Association who were active in promoting the affairs of the 
association prior to 1900 


as well as economical and efficient operation. In the 
early days, cars were small and light in weight, trains 
were short and a simple link and pin were used to 
couple cars. This required men to go between the cars 
to couple them and resulted in many accidents and in- 
juries to persons, as well as being slow. From the very 
first, inventors began to devise means of automatically 
coupling cars. In 1885, the Master Car Builders’ Asso- 
ciation organized a public trial of the devices then avail- 
able. At that time, there were in existence about 3,100 
patents for car couplers. The trial was held in Septem- 


October, 1932. 


Railway Mechanical Engineer 


further series of elaborate tests conducted at Altoona. 
Tests and research were continued until 1899, when the 
Committee on M. C. B. Couplers presented a complete 
report covering specifications for automatic couplers, 
design, contour, gages to insure interchangeability, tests 
and service gages. The committee also recommended a 
standard drop-test machine and code of tests. The 
recommendations were adopted by the railroads as rec- 
ommended practice. The committee continued its tests 
and research, and specifications were further revised in 
(Concluded on page 435) 
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Industry’ 


O clearer picture of what the railway-supply in- 

dustry, as we term it today, has done to build 
up the railways and develop railway equipment can be 
obtained, than by reviewing its activities for the past 
100 years. In 1832, when railways were new, it was 
of course necessary to look to England for equipment 
and materials, as that country had a few years’ start 
in the use of steam locomotion on rails. It was charac- 
teristic of the Yankee, however, to work out his own 
salvation, with the result that but few locomotives were 
purchased from abroad. The Baltimore & Ohio R. R. 
as early as 1831 stimulated domestic locomotive build- 
ing by offering a prize of $4000 for the best locomotive 
and $3500 for the next best locomotive of “American 
manufacture” adapted to the conditions of that road. 
Probably nothing built in this country at the time re- 
quired as heavy construction as a locomotive, so with 
the handicap of lack of experience in design, was 
coupled a lack of craftsmanship. Proper tools were 
lacking and cylinders were bored by a chisel fixed in 
a block of wood and turned by hand. It was not the 
practice to weld iron bars of more than 1% in. in 
thickness. It was with these difficulties that the early 
locomotive builders had to face an infant industry. 

There are records of early forges and foundries, all 
of which were called upon to meet the requirements of 
this new field of endeavor. In fact, it was the occasion 
of railway construction that stimulated and developed 
these industries into concerns that have become great 
factors in our industrial life today. There is record 
of the Ryerson Forge, established in 1708, and located 
in New Jersey. This was established by Joris Ryerson, 
an ancestor of Joseph T. Ryerson, founder of the iron 
and steel company that now bears his name. Then 
there was the “Freedom Forge” of 1795, which was 
the nucleus of the present day Standard Steel Works. 
In 1810 Cyrus Alger established a foundry for casting 
guns in South Boston, Mass., which has developed since 
into the Hunt-Spiller Manufacturing Corporation. 
This foundry cast the largest gun of its time—a 12-in. 
“rifle” weighing 123 tons. In 1812 the Burden Iron 
Company was established at Troy, N. Y., by Henry 
Burden, as the Troy Iron and Nail Factory. Boiler 
plate was first rolled at Coatesville, Pa., in 1820, by what 
is now known as the Lukens Steel Company. The 
Carnegie Steel Company got its start from a small forge 
shop established in 1858 at Millvale, Pa., for the manu- 
facture of car axles. There were, of course, other simi- 
lar concerns in existence at that time, but their identity 
has been lost. 

While these industries were called upon to meet rail- 
way requirements, it was upon the locomotive builders 
that the burden of railway development really rested. 
The industry was fortunate in receiving the support of 
two able and ingenious mechanics, Baldwin and 
Rogers, whose names have come down in history as our 
pioneer locomotive builders. Matthias W. Baldwin, of 
Philadelphia, Pa., a manufacturing jeweler by trade, 
was the founder, in 1832, of what is now known as the 
Baldwin Locomotive Works. Thomas Rogers of Pater- 

1The term rallway-supely industry” throughout this article refers to 


that part of the whole industry relating only to the mechanical depart- 
ment. 
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The Railway-Supply 


Equipment, accessory and mate- 
rial manufacturers have made 
the tremendous development of 
railways possible 


son, N. J., a carpenter and pattern maker, in the same 
year, was the founder of what developed into the 
Rogers Locomotive & Machine Works, which was 
acquired by the American Locomotive Company in 1905. 

These two men contributed very materially to the de- 
velopment of the railway equipment during the first 
quarter century of railway progress. The railway in- 
dustry, then as now, depended upon the equipment 
manufacturers to a very large extent for its physical 
development. 


Early Advertising 


As may be expected, the first issue of the first volume 
of the Railway Mechanical Engineer, published on Jan- 
uary 1, 1832, carried no advertising, but in the second 
issue, published a week later (the original American 
Rail-Road Journal was a weekly) there appears the 


INDUSTRIAL WORKS. 











BEMENT, DOUGHERTY & THOMAS, 
IRON FOUNDERS AND MACHINISTS, 
Callowhill Street, between 20th and 21st streets, 
PHILADELPHIA, 


ACHINISTS’ TOOLS, particularly adapted to Railroad 
Work. Miu. Work, Shafting, and Shop — Cupolas, 
Cranes, Ladles and Foundry Fixtures, Punching Shearing 
Machines for Boiler Work. 


Machine tools available in 1854 


first advertisement—that of the Troy Iron & Nail 
Factory, now known as the Burden Iron Works. Henry 
Burden signs the advertisement as “agent” and says: 

“The Troy Iron & Nail Factory keep constantly 
for sale a very extensive assortment of Wrought Spies 
and Nails, manufactured by the subscriber’s Patent 
Machinery, which after five years successful operation 
and now almost universal use in the U. States (as well 
as England, where the subscriber obtained a Patent) 
are found superior to any ever offered in market. Rail- 
Road Companies may be supplied with Spikes having 
countersunk heads suitable to the ‘holes in the iron rails, 
to any amount and on short notice. Almost all the 
Rail Roads now in progress in the United States are 
fastened with Spikes made at the above named factory 


- October, 1932 
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—for which purpose they are found invaluable, as their 
adhesion is more than double any common spikes made 
by the hammer.” 

There was no display in the early advertising—sim- 
ply a direct statement of fact without any restraint of 
modesty. But advertisers believed then, as now, that 
continuous advertising was the proper thing, for the 
space used was carried through consecutively in each 
issue, Over a long period. In these early issues rail- 
ways advertised their train schedules. Take, for in- 
stance, the advertisement of the Paterson & Hudson 
River Railroad (now part of the Erie) in 1832. This 
is headed, “A Railroad in Practical Operation, within 
ten miles of the City of New York’, and goes on to 
say: “With a view to suit the convenience of those 
persons who may wish to avail themselves of this rapid 
and delightful mode of traveling, the following hours 
have been fixed for leaving Paterson and Aquacka- 
nonk,” etc. But the motive power was horses and the 
part of the line then finished was only 434 miles long. 

As the railroads developed during the next few years, 
advertisement appeared on railroad iron, rope, survey- 
ing instruments, boilers, machine tools, wheels, castings, 
metallic packing, cars, disinfecting solutions, etc. In 
1837, Rogers advertised his facilities for building loco- 
motives, and in 1838 Baldwin advertised for the first 
time. 
the advertising pages during this first quarter of the 
centennial period. Ames shovels were advertised in 
1835. John A. Roebling had his story to tell on wire 


M. W. BALDWIN & CO., Engineers, 


Broad and Hamilton streets, Philadelphia, 

WwouLp call the attention of Railroad Managers, and those 

interested in Railroad Property, to their System oF Loco- 
MOTIVE ENGINES intwhich are adapted to the particular 
business for whch they may ber ; by the use of one, 
two, three or four pair of driving w ; and the use of the 
whole, or so miuch of the weight as may be desirable for ad- 
hesion, and in accommodating them to the grades, curves, 
strength of su! and rai! and work to be done.—By 
these means the maximum useful effect of the power is secured 
with the least expense for attendance, cost of fuel and repairs 
to Road and Engine. With these objects in view and as the 
result of twenty-three years practical experience in the business 
by our senior Partner we manufacture Five different kinds of 
Engines and several classes or sizes of each kind. ‘ae 

Particular attention paid to the strength of the machine in the 
plan and workmanship of all the detatls, Our long experience 
and opportunities of obtaining information, enables us to offer 
these engines with the assurance that in , economy 
durability they will compare favorably with those of any other 
kind in ase. 

We also furmsh to order, Wheels, Axles, Bowling Tire (to fit 
centres without boring), Composition Castings for Bearings , 
every description of Copper Sheet Iron and Boiler work , and 
every article appertaining to the repair or renewal of Loco- 


motive Engines. 
M. W. BALDWIN MATTHEW BAIRD 


A Baldwin advertisement in 1854 


rope, and Cyrus Alger mentioned the fact that he oper- 
ated a foundry, in 1846. Thomas Prosser was selling 
the Krupp tubes in the same year. In 1849 there were 
several well known concerns presenting their sales 
messages to the railway public, such as: 


Wm. Jessop & Sons—Tool and machinery steels. 
T. & C. Wason (J. G. Brill Company)—Passenger cars. 
Schenectady Locomotive Works (American Loco. Co.)—Lo- 
comotives, 
E. & T. Fairbanks (Fairbanks, Morse & Co.)—Track and 
platform scales. 
Union India: Rubber Company—Goodyear’s Patent metallic 
rubber springs. ; 
During the remainder of the period, to 1857, the fol- 
lowing are found: 
E. Brown & Son—Instruments. 
Ulster Iron Works—Iron. 
Reading Iron Company—Iron. 
Wm. Sellers & Company—Turntables. 
Harlan & Hollingsworth (Bethlehem Steel Company)—Pas- 
senger cars. 
Danforth Cooke & Co. (American Loco. Co.)—Locomotives. 
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There are several familiar names appearing in . 





Bement, Colby, Dougherty & Co. (General Machinery Corp.) 
Machine tools. 

Ashcroft Steam Gage Company (Consolidated Hancock Ash- 

croft)—Gages. 

Amoskeag Manufacturing Company (American Loco. Co.)— 

Locomotives. 

Of course there were a large number of other adver- 
tisers during this period, but those shown above are in- 
cluded because of their familiarity and to show that 
some of the present railway supply companies have 
developed along with the railways and can boast of a 
good old age. That some of the early companies did 
not survive is indicated by the fact that in the issue of 
October 13, 1855, fourteen concerns advertised the 
construction of locomotive engines. Nor were these all 
the locomotive builders at that time (Baldwin’s adver- 
tisement did not happen to appear in that issue)—there 
must have been at least a half dozen more. And this 
at a time when only 18,374 miles of line was in opera- 
tion in the United States. The following list is given 
to show the classification of the advertising in this par- 
ticular issue and the number of advertisements in each 
classification : 


SEI ts ta Ok Le a le ak nk aware aera SOA a ee we 14 
a octagon eh week Lis wit ER 5 
etc Ly cies Cath mas Ska A Re SEM A, oO were 1 
Fo teen cus Sta cic ate nid aio ho Ste hw RE Re bee Saad 1 
EE acai 2k ata Sas ah aw wk Wilh oullane See RTE ON 2 
ERE SES ae ED, See Tae ee Tee ee ee CT lee foe 1 
I erin, 26 Du sas kh 2/5 6S Ap seth deb se sdth OS EDAR MLDS OE 1 
EM RR at asl nA aes Sibhia eae he ARGS Soe ae Bae 2 
CS ESTERS, FETC ee mee eee Seen mena ape 3 
Na gigi dk Daca hansche Ace hee ese Resa Gator eb ie hona deus 1 
II 0h, 2 foots Acs be eons Che eed oS ERECT RR aan 8 
R250 es ine ud bc gs cu slay sacar ous cae bocce io BO Sa OS MD 4 
ecole aie inh Ap GA Oks ook ASR GR ARO Ea kd 5 
SNE ate Sa Tien ss 6 we kT As HORE Ser ES a ER ORE EES 3 
RE ie ahi 5d PIRATE AS woe 4 4K OA EEA ES A AER eR 2 
ERG EIR SSE EES Perens Dor eee gaa CLG! Mong ah meer 1 
I So 2th tg ee ee ie cid Oras a sn CW ale rien aula o Nile ciated 1 
ae MESA erie tree tern a) Per ees pe 1 
ERS st or ib oe SS kak ode PL Ok wG kee Es AR dS SD ew Fa baad 2 
IR can ee Si OR es He ala Rae eee eee Ae Maar a 6 
a a Sie ala nad wee de AS eke eb saeuw aise 48 
INTER fio 5 00 sahara suis Alacco ein p's a. 80 00's wo ¥milas wie bio aN Oolcaiete\a 22 
SS EE IE ob ca Pi bb ove odes hvik bensassnueeasetetes 5 


Other advertising included requests for bids from 
contractors for railway work, instruments, supply 
agents, spixes, tie plates, etc. 

There is real news in these advertisements, too. The 
United States Railroad Car Brake Company (Gouver- 
neur Morris, president) offered the “cheapest, simplest 
and most efficient method of enabling the engineer of a 
locomotive to apply the entire brakes of a train that has 
ever been made”, and a full-size model was available 
for demonstration. Charles Atwood, Birmingham, 
Conn., illustrates a “mode of ventilating railway cars 
and excluding dust, smoke and cinders.” This con- 
sisted of sealing the train and admitting air through 
large ducts on either side of the locomotive tender, 
passing it up over the ceiling of the baggage car which 
followed the tender, and into the passenger car through 
the end doors, the platforms being enclosed by dia- 
phragms. J. N. Williams of Dubuque, Iowa, adver- 
tised a head supporter “for rest and sleep in railroad 
cars”. This is of such unique interest that it is repro- 
duced in an illustration accompanying this article. 
Then, too, there was an “iron railroad car” of the La 
Mothe patent. This advertisement reads, “The strik- 
ing features of this principle are :—simplicity—cheap- 
ness—durability—superior safety in cases of accident— 
facility of repairing when damaged—and less weight 
compared with wooden cars of the same capacity, etc.” 
In this same issue is the advertisement of the Indus- 
trial Works (General Machinery Corporation) which 
is reproduced to give an indication of the type of tools 
available back in the fifties to meet railway shop re- 
quirements. 


2It was then customary for engineers affiliated with the railways to 
sell their services in a consulting capacity to other roads. 
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Many of these early advertisements contained repro- 
ductions of testimonial letters from railway officers who 
had found the material or device advertised to have 
rendered satisfactory service. Then, too, there were 
occasional challenges for comparative tests of compet- 
ing devices. Patents seemed to cause a lot of worry, 
for railroads were cautioned not to use a competing 
device under penalty of a suit for infringement. There 
was absolutely no attempt at display advertising as we 
know it today. Cuts were used, but they were mere 
illustrations of the devices advertised. In other words, 
the advertising pages were more or less a patchwork 
quilt—and not nearly as attractive as a patchwork quilt 
can be. As a matter of fact, it was not until well into 
the present century that the character of the advertis- 
ing was given more than passing consideration by the 
advertisers. 

The period between that just described and the 
eighties, was one in which the railways and their plants 
“just grew.” There were of course outstanding de- 
velopments, such as the air brake by Westinghouse, the 
development of coal burning locomotives and the intro- 
duction of injectors by Sellers, Nathan and Hancock. 
Along in the late sixties both the Master Car Builders 
and Master Mechanics Associations were formed. At 
the beginning of their existence the problems discussed 
related chiefly to maintenance. 
seventies and the early eighties that questions of design 
were considered. And it was right there that the rail- 
way supply industry became self-conscious, for their 
products were being discussed, examined and tested by 
the representatives of all the railroads. These two 
associations have been a driving force to the suppliers of 
railway devices and materials ever since, and have initi- 
ated many problems for the supply companies to solve. 

An excellent example of this is to be found in the 
report of the M.C.B. committee on automatic freight 
car couplers in 1884, which recommended that a stand- 
ard coupler be adopted. The adoption of that coupler 
was, however, another story. The best the committee 
could do was to classify seven couplers as “worthy of 
special mention” and twelve as “meritorious.” It was 
impossible to narrow its best choices down to one or 
two couplers. It was then suggested that manufacturers 
of couplers supply samples for tests. In 1885 tests were 
made of 42 couplers. Four couplers of each type were 
required, one to be applied to each end of two box cars, 
and the cars forwarded to Buffalo where the tests were 
made, at the expense of the owner of the coupler. These 
42 couplers tested were but a very small proportion of 
the actual number considered. There were in existence 
at that time some 3,100 patents for car couplers. Asa 
result of these tests the Janney type of coupler, includ- 
ing the Janney, Dowling and Thurmond, was accepted 
as the standard of the association in 1886. 

The twenty year period between 1880 and 1900 was 
one of intense growth in mileage and traffic, and like- 
wise in equipment. While statistics are not available 
for this entire period, the fact that from the years 1889 
to 1900 the number of locomotives increased 30 per cent 
to 37,663, passenger cars 41 per cent, to 34,713, and 
freight cars 65 per cent, to 1,365,531, indicates rapid 
growth. The changes in equipment, too, showed a sub- 
Stantial increase in weight and capacity. The driving 
forces of this period were therefore primarily quantita- 
tive, rather than qualitative. But with the larger and 
heavier equipment came serious problems in the quality 
of materials. In the November, 1893, issue of the 
American Engineer and Railroad Journal, as it was then 
called, there is a stirring editorial beginning with these 
tragic words: 
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It wasn’t until the iate . 


“In these days of frequent and appalling railroad ac- 
cidents, any earnest and rational effort to indicate the 
primary causes to which they are due, should receive 
more than ordinary attention. Hardly a day passes 
now without an accident or without an account of one 
or more accidents in the daily papers, the horrible de- 
tails of which must make every sensitive reader shudder. 
While we are boasting over the magnificence of our 
great Exposition (World’s Fair at Chicago, 1893) dis- 
asters are occurring on our railroads which are spread- 
ing mourning through the land, and are sufficient to 
excite the indignation of the people and should drive 
some of our railroad managers to ashes and sackcloth 
of humiliation.” 

Records of failures were reported from a railroad 
operating nearly 1,000 locomotives, many of which were 
over 20 years old. The greatest number of failures 
causing detention was due to the failure of springs and 
their attachments. These amounted to 15 per cent of 
the total, the breaking of spring hangers and bolts alone 








IMPORTANT TO RAILROAD COMPANIES, 


WILLIAMS’ 


Patent Head Supporter, 
FOR REST AND SLEEP IN RAILROAD OARS. 











7 above cut represents the megevies in two positions— 
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A typical advertisement of 1855 


amounting to nearly 10 per cent. The second most pro- 
lific cause of detention was due to failures of grate ar- 
rangements. There was a total of 115 detentions due 
to the failure of eccentric straps and rods, of which 
57 were due to the failure of eccentric bolts. The 
breaking of crosshead gibs and bolts caused 66 deten- 
tions. . Fifty-nine detentions were caused by the break- 
(Continued on the next left-hand page) 
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NO STRETCH 


IN THESE ENGINE BOLTS 


The old materials have failed to hold in the new locomotives 


under increased stress and they stretch. «Every stretch 


have standardized on Agathon Engine Bolt Steel...it won't stretch. « Uniformity of 


composition is another reason. Agathon Engine Bolt Steel is the same 
through. No seams or slag pockets lie hidden to ruin a bolt when it 
is nearly machined. «For economy, for dependability in service 


and for ease of machining, specify Agathon Engine Bolt Steel. 
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MASSILLON 


all the way 


Toncan Iron Boiler Tubes, 
Pipe, Plates, Culverts, Rivets, 
Staybolits, Tender Plates and 
Firebox Sheets e Sheets and 
Strip for special railroad 
purposes ® Agathon Al- 
loy Steels for Locomotive 
Parts © Agathon Engine Bolt 
Steel @ Agathon tron for 
pins and bushings ® Agathon 
Staybolt lron * Climax Steel 
Staybolts * Upson Bolts and 
Nuts *Track Material, Maney 
Guard Rail Assemblies ¢ En- 
duro Stainless Steel for din- 
ing car equipment, for refrig- 
eration cars and for firebox 
sheets eAgathon Nickel 


© N Forging Steel (20-27 Carbon) 

















































































































































































































ing of main rods or their parts, 36 of which were due to 
the failure of straps, 19 due to the fracture of gibs, 
keys and strap bolts and four main rods broke. De- 
fects in side rods caused 30 detentions, their straps and 
bolts being responsible for much the greater part of 
the breakages, but there were seven breakages of the 
rods themselves. Forty-one piston rods broke, 53 de- 
tentions were charged to the failure of air pumps, 37 
steam chests burst, 38 piston-rod glands and studs 
failed, 29 driving axles, 22 driving boxes, 21 springs, 
4 engine truck axles, 12 truck springs, 12 engine-truck 
springs and 3 tender truck springs were broken. A\l- 
together there were 221 detentions caused by the failure 
of springs, or nearly 17% per cent of the total number 
of detentions. It is interesting to note tuat the edi- 
torial says that there were “only” 24 engine frame 
breakages. In addition to the failures caused by eccen- 
trics, their straps and rods, there were failures charged 
to four broken lifting shafts, one link, two hangers, four 
valves, five valve stems and nine valve yokes—25 fail- 
ures in all. Piston packing rings were charged with 13 
failures, piston heads with eight, and piston keys. with 
15, or 36 in all. Twelve failures were caused from 
drawbars or their bolts. There were 14 rocker arm and 
rocker bolt failures. Seven detentions were caused by 
broken or loose engine tires. It is to be noted that these 
were not all the failures, but simply those that caused 
detentions. 

This, it will be remembered, was a report from but 
one road operating about 1,000 locomotives, out of a 
total of 34,788 for the entire country. If the experience 
of this one road was at all typical of all roads, condi- 


SCHENECTADY 
LOCOMOTIVE WORKS, 
SCHENECTADY, N.Y. 






(TSESE Works having been enlarged and improved, an¢ 
having made extensive additions to their tools ms 
chinery, are prepared to receive and execute orders for 


Locomotive Enginos and +Tenders, 


and RAILROAD MACHINERY generally, with the utmost 
promptness and dispatch and in the best style, 

The above works being located on the New York Central 
Railroad near the centre of the State, possess superior facilities 
(or forwarding their work to part of the country without 
dela; ELLIS. Agent. 


y. JO Is. 
March 20th, 1855. WAUTER MoQUEEN, Supt. 


A locomotive advertisement in 1855 


tions surely were disturbing. It would seem that the 
railways were developing much faster than the mechan- 
ical art of equipment manufacture. 

The conditions at that time, indicate very severe 
growing pains. As a matter of fact, the railways grew 
too fast for their strength. Locomotives jumped from 
about 75,000 Ib. total weight in 1880, to around 200,000 
Ib. in the year 1900; passenger cars from 45,000 Ib. 
to 70,600 Ib., and freight cars from 21,000 Ib. to over 
32,000 Ib. It was a question of supplying more and 
larger cars and locomotives and evidently there was not 
the opportunity for improving their designs, Then, 
too, what equipment was purchased had a wide spread 
over a large number of manufacturing concerns, with 
the result that profits for any one company were not 
sufficient to permit any extended research. 

Since the beginning of the present century real 
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progress has been made in the development and im- 
provement of railway equipment. This was made im- 
perative by economic conditions. Railway mileage had 
had a very substantial increase. The total mileage in 
1910 was 240,438 miles as against 193,347 miles in 
1900 (an increase of 47,091 miles) and 163,597 miles in 
1890 (an increase of 76,841 miles). With it traffic had 
increased at an even more rapid rate and there was a 
strong demand for more equipment and: faster and 
longer trains. The following table showing the equip- 
ment per 1,000 miles of line gives a clear picture of 
the situation: 


Year Locomotives Passenger Cars Freight Cars 
NUN: Se pigs Sythara erate alpen 190 170 5,870 
RRP AEE ANS A a Pa 195 180 7,092 
,, FS ae 245 195 8,866 
SOEe Seectaessasacaswas 262 214 9,250 


It was this demand for equipment from 1900 to 1910 
that stimulated development in the railway supply in- 
dustry and made it worth while for brains and money 
to become interested in it. Several consolidations of 
old companies were made and new companies were 
formed. In fact, the industry seemed to crystallize into 
the groups of specialists which characterize the industry 
today. 

Extensive consolidations were made among the car 
and locomotive builders and some of the material and 
specialty manufacturers. For example ten locomotive 
builders were absorbed by one company; eighteen car 
and wheel manufacturing plants by another; eight sep- 
arate companies manufacturing the same specialty were 
united; another company was formed by consolidating 
some 12 foundries and specialty manufacturers, etc. 
This made possible a concentration of effort not only 
in equipment design but manufacturing facilities. 

With these consolidations came a decided growth in 
specialty manufacturers. As railway equipment grew 
in size and as the demand increased for more economi- 
cal operation, new designs of accessory equipment were 
invented. In the past much of this equipment did not 
find service much beyond the road upon which it was 
developed and at the same time required a manufactur- 
ing procedure that the railway shops were not equipped 
to undertake in an economical manner. The time was 
ripe therefore for the formation of companies to 
handle these products on a national basis and to concen- 
trate their manufacture in well equipped plants that 
could perform the work on a production basis. 

The Galena Oil Works, as it was then known, had 
for a number of years followed up its sales of lubri- 
cating oils with a maintenance and instruction service 
that had greatly assisted the railways in dealing with 
their lubricating problems. When Joel S. Coffin, who 
had had considerable experience as the head of the 
service department of Galena, entered the specialty 
field, he adapted these same methods of sales and serv- 
ice to the companies he organized. These methods have 
since become general practice in the marketing of spe- 
cial devices for railway use. 

A large number of specialty companies have since 
been formed. They are generally made up of men with 
railway experience, who are thoroughly familiar with 
railway methods and operations, and they have con- 
tributed materially to the improvement of railway equip- 
ment and of equipment maintenance practice. At the 
same time they have relieved the individual railways of a 
vast amount of engineering investigation and maintenance 
work. Companies of this type have become special- 
ists in the strictest sense of the word. They have built 
up engineering staffs of no mean proportions that have 
brought their products up to a high degree of per 
fection. With all the railways as a market their outlet 
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has been sufficiently large to warrant large expenditures 
for this purpose. This has made possible the utilization 
of modern engineering materials as fast as they have 
become available and has led to refinements in design 
comparable with automotive practice. As a matter of 
fact there are some that even surpass the most refined 
automobile in this respect. . 

Nor has this been the extent to which these specialty 
companies have gone to get their devices accepted. Real 
engineering selling has been required to convince the 
railways that they can with profit adopt them. This 
has required a high type of sales engineer who under- 
stood the fundamentals of railway operation and was 
able to analyze railway operating problems. In fact 
he had to be a transportation engineer capable of tak- 
ing the profile, tonnage rating, time table and class of 
locomotive used, and show just what economies could be 
effected. This has made possible the acceptance of 
these devices and has provided the railways with equip- 
ment that has materially reduced operating costs. 

The refinements in design of many equipment spe- 
cialties have been equal to and even exceeded those 
which have become so notable in the automotive indus- 
try and they demand a like degree of precision in manu- 
facturing processes. These industries and the railway 
shops have therefore grown apart in the type of tools 
and methods required till it has become impossible for 
the latter, organized and tooled for the purpose of gen- 
eral repairs, to deal successfully with the repair of many 
devices. This has led to the development of complete 


Harlan« Hollingsworth, 
WILMINGTON, DELAWARE. 
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SS Cy SAB Ra 
MANUFAOTURERS oF ALL xInps oF RAILROAD 
MACHINERY. 

PASSENGER CARS of the finest finish, also all kinds of 
FREIGHT CARS, DUMPING CARS, D CARS, 
WHEELS and AXLES, STEEL SPRINGS, and in fact 
everything for the full equipment of a road, 

From our long experience in Car building, and our facilities 
for doing work, we are enabled to give entire. satisfaction in 
evory particular, 

From cur location, and conveniences for shipment, we can 
supply southern roads with despatch and ship at reasonable 

eights, 

We are also extensively engaged in building Iron Vesse!s 
and Iron Steam Boats, Steam Engines and Boilers and Machine 
Work im general, all orders executed with despatch and on 
reasonable terms. 


One of the early car builders advertisements 
in 1857 


control of the manufacture of replacements by some of 
the manufacturers, and the need for the further exten- 
sion of such control is growing. 

The developments in locomotive design and propor- 
tions effected by the locomotive builders and the manu- 
facturers of locomotive appliances have kept the motive 
power of the railroads abreast of the changing condi- 
tions affecting railway operation. Developments which 
have been made during the past decade have stimulated 
the trend toward heavier trains and higher speeds in 
freight service. During the latter part of this period 
particularly these developments have been made faster 
than the railroads as a whole have been willing to take 
advantage of them. Not only have these develop- 
ments contributed greatly to the improved service which 
the railroads have been rendering, but have demon- 
strated their ability to effect economies in the cost of 
train operation which have materially increased the rate 
at which the older power has been made obsolete. The 
modern motive power, which these industries so closely 
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allied with the railroad companies as factors in trans- 
portation progress have produced, in many instances 
have demonstrated their ability to repay the capital re- 
quired for their purchase in from one-fourth to one- 
tenth of their life expectancy. 

The improvements which have been effected in cars in 
the last two decades have been largely attributable to 
the industries devoted to the development and manu- 
facture of special equipment or parts of the car. A 
constant process of improvement and refinement has 
been evident with respect to such parts as roofs, ends, 
doors, fixtures, etc., for application on freight cars. 
More recently car trucks and draft gears have come in 
for study for the purpose of reducing the violence and 
frequency of the shocks to which cars and lading are - 
subjected in service. Already results of great economic 
significance have been attained. 

Passenger equipment is also the subject of considera- 
tion by industries serving the railways, and as a result, 
marked improvements are being effected in the comfort, 
cleanliness and convenience of the travel facilities of 
the railroads. 

One of the basic factors contributing to the improve- 
ment and refinement of the railway plant has been the 
increase in the variety and capacity of engineering ma- 
terials. Forty years ago it is recorded that many de- 
velopments tried at that time failed on account of the 
inadequacy of the available materials. Today, with 
equipment many times heavier and subjected to much 
more severe service, materials are available to meet the 
new demands. The effect of the iron and steel indus- 
try on railway developments in this respect has been 
particularly great. Some of the developments which 
have taken place in steels received their commercial 
justification from the automotive industry, but the rail- 
roads have also come in for a share of the specialized 
attention and research. 


* *K *K * 


The interrelationship of the early development of 
locomotives and machine tools in America has been re- 
ferred.to in another article in this issue. In the course 
of the century of railroad transportation many machine 
tools have been developed to meet the specific needs of 
the railway shop and many of the developments of the 
machine-tool industry which have their origin in re- 
quirements of the production industries are finding their 
place in the railway shop. 

At no time in the century of railway history has the 
rate of physical progress of the railway plant been so 
pronounced as it has been in the past 25 years. In 
some respects this progress has been at an accelerating 
rate up to the time when traffic dropped so low as to 
arrest capital expenditure by the railways. These in- 
dustries which share with the railways a large measure 
of the responsibility for transportation progress have 
not, however, remained inactive during this period of 
restricted business. The attention normally concen- 
trated on the problems of production and sales has been 
in many cases devoted to engineering developments 
which promise to make the years immediately following 
the restoration of normal business activity a period of 
rapid progress. 

Never before has there been such close relationship 
and interdependence between the railways and the com- 
panies from which they secure the parts of their physical 
plant. With the growing pressure of competing trans- 
portation agencies, the need that this be maintained on 
the part of the railways will be more insistent in the 
future than it has been in the past. 

(Turn to second left-hand page) 
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of a hundred years ago ability. « In recent years all the skill of 


the locomotive designer has been bent upon producing the utmost horsepower 
proportionate with weight. « The Chesapeake & Ohio Railway utilized this 
principle of intensified power output in its latest design of 2-10-4 type 
locomotive which develops over 1,000 horsepower per axle. « The practical 
operating advantages of these 2-10-4 type locomotives are decreased fuel 
consumption and maintenance and increased speed, resulting in increased 


gross-ton-miles-per-train-hour. « Power and more power is the answer to the 





problems of modern railroad operation. 
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Meehanieal Associations 
Play Important Part 


(Continued from page 429) 


1903 and 1905. The specifications were advanced to 
standard in 1905. The coupler was the subject of con- 
tinual research and test, and the specifications were 
further revised four times between 1909 and 1915. 

In 1911, it was decided that instead of having a num- 
ber of couplers that would interchange one with an- 
other, but requiring the carrying in stock of a multitude 
of different parts, there should be but one standard cou- 
pler with all of the parts standardized and interchange- 
able. The Committee on Couplers of the Master Car 
Builders’ Association was instructed to design such a 
standard coupler and was authorized to invite the cou- 
pler manufacturers to join with them in this work. As 
a result, the Type-D coupler was developed and adopted 
as standard for all American railways in 1918. The 
service of the Type-D coupler was watched closely, all 
defects occurring being studied, and, as a result, the 
Type-E coupler was developed, subjected to extensive 
laboratory tests and adopted as recommended practice 
in 1930 and standard practice in 1931. 

Similar exhaustive investigation and test work were 
carried out in connection with almost every detail of car 
construction, including such vital parts as wheels, truck 
side frames, draft gears, brake equipment, etc. To the 
keen student of railway affairs who can see the romance 
in a “common” box car and appreciate what a vital fac- 
tor it has been in the progress and prosperity of the 
country, the proceedings of the Master Car Builders’ 
Association and ‘its successor, the A. R. A., Division V, 
Mechanical, present an impressive story of vital interest. 


Origin of the Master Mechanics’ 
Association 


The idea of an association of railway master me- 
chanics was apparently first suggested by the successful 
organization of the Master Car Builders’ Association, 
because, at one of the meetings held by this body in 
Dayton, Ohio, June 10, 1868, six master mechanics got 
together and formulated plans for an association to 
consider motive-power problems. These men included 
W. F. Smith (Cleveland, Columbus, Cincinnati & 
Indianapolis), Frederick Grinnell (Atlantic & Great 
Western), R. Wells (Jefferson, Madison & Indian- 
apolis), O. H. P. Littie (Cincinnati, & Indianapolis 
Junction), William Swanston (Cincinnati, Sandusky 
& Cleveland), and H. M. Britton (Indianapolis, Cin- 
cinnati & Lafayette). A general invitation to all 
master mechanics in the United States and Canada was 
issued to attend a convention at Cleveland, Ohio, Sep- 
tember 30, 1868, and at this time and place, a constitu- 
tion was adopted, the association being called the 
American Railway Master Mechanics’ Association. Mr. 
Britton was elected president and Mr. Grinnell, secre- 
tary. Mr, Britton retained the leadership of the asso- 
ciation for the next eight years and N. E. Chapman for 
the succeeding four years, subsequent presidents holding 
office usually for one, and not more than, two years. 

The original constitution contained no reference to the 
purposes of the American Railway Master Mechanics’ 
Association, but the following quotation from an early 
report sets forth the objectives rather clearly: “Eminent 
railway master mechanics entertain diverse opinions 
regarding important details of construction of locomo- 
tive engines; the correct proportions of various parts; 
the strongest and simplest mode of building and brac- 
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ing locomotive boilers, to insure them against explo- 
sions; the most efficient form and construction of fire- 
boxes to develop the value of the different kinds and 
qualities of fuel; the relative value of iron and steel 
plates for boilers, and especially of copper, iron and 
steel for furnaces and flues; the relative safety and 
economy of iron and steel tires, axles, crank pins and 
truck wheels; the causes and preventives of boiler ex- 
plosions, and a multitude of kindred topics, embracing 
a wide range and thorough knowledge of the arts and 
sciences as applied to the details of manufacture and 
management of the locomotive engine. 

“These diverse opinions we seek to harmonize by 
the interchange of thought, and the systematic investi- 
gation of the different views presented and opinions 
expressed. The solution of the various questions will 
be placed in the hands of competent mechanics and, 
from the experience and practice in our branch of the 
service, gathered from all portions of the country, we 
hope to deduce conclusions that will form a basis for 
future guidance and action.” 

Difficulties with boiler maintenance and operation 
early occupied the attention of the association, some 
of the reports indicating an average fire-box life of 
only 18 months, with many sheets blistered on account 
of poor welding, others burned out, due to impurities 
in the fuel or the formation of scale on the boiler in- 
teriors. One Committee on Boiler Encrustations re- 
ported the use of different kinds of powder, batteries, 
also potatoes, as the best means of removing scale from 
boilers. 

The American Railway Master Mechanics’ Asso- 
ciation and its successor, the A.R.A., Division V, Me- 
chanical, conducted a large number of tests of all 
kinds of locomotive types, equipment and appliances. 
In addition, through its committees, the results of 
many tests made by the individual railroads were sub- 
mitted in reports and recorded in the annual proceed- 
ings of the association, which comprise a complete 
library of information pertaining to railway motive 
power, including electric. rolling stock and internal-com- 
bustion engine-driven equipment. 


The Future of the Mechanical Associations 


What does the future hold for the various associa- 
tions of mechanical-department officers and supervisors? 
It should be no more uncertain than the future of the 
railroads, themselves, which are destined to come 
through present difficulties and demonstrate more clear- 
ly than ever before that they are the backbone of the 
country’s transportation system. The Mechanical Di- 
vision, comprising the parent Master Mechanics’ and 
Master Car Builders’ associations, performs a valuable 
function in harmonizing and co-ordinating mechanical- 
department principles and practices. It appears indis- 
pensable to the continued improvement of railway equip- 
ment and service. 

The minor mechanical-department associations also 
have been valuable, in varying degree, dependent upon 
their size and the relative responsibilities of individual 
members comprising the associations. In general, it 
may be said that every one of these associations has in 
the past contributed to improved conditions and econ- 
omy far in excess of the cost of carrying-on individual 
association work. With properly coordinated and 
worth-while programs of activity, they possess potential 
capacity to render even more effective service to rail- 
roads and railway transportation in the future than 
they have in the past. 


(Turn to next left-hand page) 
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Railroad Credit Corporation 
Loans 

THE RAILROAD CREDIT CORPORATION on 
October 1 had either actually made or 
authorized loans to railroads to meet their 
fixed interest obligations totaling $31,681,- 
529, according to the monthly report of 
that corporation filed with the Interstate 
Commerce Commission. Collection of 
rate increases under Ex Parte 103, ac- 
cording to the report, totaled $35,764,006 
in the first seven months this year, the in- 
crease having become effective January 4. 
The amount derived from the increase in 
July, the latest month for which reports 
are available, was $4,689,460. 


Opposes Equipment Repair 
Loans 


J. P. SwartrorD, chairman of the Rail- 
road Owners Association, Washington, 
D. C., in a recent letter to members urged 
the latter to protest against the borrowing 
of R.F.C. funds by railroads for the re- 
pair of idle equipment not needed under 
present traffic conditions. 

The letter also discusses the wages of 
railway employees. “The proper way,” it 
says, “to bring conditions back to normal 
is to reduce wages of all employees fully 
15 per cent more. This would permit a 
profit to the companies; this profit could 
be spent in necessary rehabilitation, put- 
ting to work tens of thousands of men, 
and in kindred institutions furnishing rail- 
road supplies tens of thousands more. It 
is better to put many to work at fair 
wages than a few at extravagant rates. 
By this means—sound economic principles 
—a turn for the better would be made. 
To borrow money for repair of idle equip- 
ment not needed would, we believe, be 
waste, and destructive of the stock- 
holder’s equity. Let your voice be heard.” 


Injunction To Protect Engine- 
house Water Supply 


THE MosiLte & Onto has obtained from 
United States Judge Wham at East St. 
Louis, Ill., a temporary order restraining 
the Illinois Department of Purchases and 
Construction from completing the Cache 
River drainage canal in Alexander county, 
Illinois, contending that the canal will 
divert the water now used for its loco- 
motive roundhouse at Tamms, Ill. The 
Mobile & Ohio has operated a pumping 
station at Tamms for more than 30 years. 
This ‘station is located on the Cache river 
at a point below the junction with the 
proposed canal, which has been completed 
with the exception of about 80 ft. needed 
to connect it with the Cache river. The 
railroad obtains water from the river for 
use in cleaning locomotives and for other 
purposes and contends that if the canal 
is completed, the Cache river will cease 
to flow past Tamms except in flood times 
and that the pumping station, constructed 
at a cost of $14,000, will become useless. 
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It also contends that the enginehouse will 
be forced to obtain water from deep wells 
which would not provide adequate supply 
without expensive construction work. In 
addition, the sinking of wells may prove 
unsuccessful. 


Railroad Employees 
Organize 

RAILROAD EMPLOYEES at Harrisburg, Pa., 
have organized a local unit of the Rail- 
road Employees and Taxpayers Associa- 
tion, the purpose of which is to work for 
legislation to equalize competitive condi- 
tions between the railways and other 
forms of transport, thus protecting rail- 
way employment. John R. Garverick, 
general chairman of miscellaneous forces 
of the Pennsylvania, is president of the 
new association and the following addi- 

tional officers have been elected: 
Vice-presidents, N. H. Leavy, general 
chairman of the order of Railway Con- 
ductors, Reading; George Keller, chair- 
man of the Brotherhood of Railroad 
Trainmen, Pennsylvania; James R. Wil- 
son, chairman of the Brotherhood of 
Railroad Trainmen, Pennsylvania; Wil- 
liam R. Hamm, general chairman of the 
Brotherhood of Locomotive Engineers, 
Reading; Clarence Stees, chairman of the 
Brotherhood of Locomotive Firemen and 
Engineers, Reading; secretary-treasurer, 
John F. Adams, chairman of the Shop 

Crafts Association, Pennsylvania. 


B. & O. Loan To Employ 
2,000 Men 


IN AN ADpREsS before the National Con- 
ference of Business and Industrial Com- 
mittees held at Washington, August 26 
and 27, at the call of President Hoover, 
Daniel Willard, president of the Balti- 
more & Ohio, announced that he has been 
authorized by his board of directors to ar- 
range for a loan of $3,000,000 from the 
Reconstruction Finance Corporation to be 
used for heavy repairs to 150 locomotives 
and 2,500 freight cars and for completing 
the construction of 1,000 new freight cars 
started some time ago, but work on which 
had been stopped. Mr. Willard estimates 
that $2,000,000 of the amount borrowed 
will be paid directly to labor, furnishing 
employment to about 2,000 men for at 
least six months. One million dollars will 
probably be required for purchased ma- 
terials, which will also mean the employ- 
ment of other men. 

The terms established by the Recon- 
struction Finance Corporation for loans 
of this character provide that the money 
will be loaned without collateral in the or- 
dinary sense, but that the cars and loco- 
motives so repaired will be held out of 
service until the money borrowed has been 
repaid. It is understood that interest at 
5 per cent on the money so used would 
accrue until the final date of payment, but 
would not be due or collected until the 
repaired equipment was put in service. 
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Manufacturers Form Finance 
Corporation 


MANUFACTURERS of railway equipment 
and supplies have completed the organiza- 
tion of the Railway Equipment Financing 
Corporation, a credit agency designed to 
help the railroads to buy equipment at 
this time through loans from the Recon- 
struction Finance Corporation. William 
H. Woodin, president of the American 
Car & Foundry Company, has been 
elected chairman of the board of the 
Railway Equipment Financing ’Corpora- 
tion, and George H. Houston, president 
of the Baldwin Locomotive Works, has 
been elected chairman of the executive 
committee. Other officers are: President, 
Harry A. Wheeler, president of the Rail- 
way Business Association ; executive vice- 
president, Harrison Hoblitzelle, president 
of the General Steel Castings Corpora- 
tion; and secretary and treasurer, George 
L. Alston, 

In addition to Messrs. Woodin, Hous- 
ton and Hoblitzelle, who are representa- 
tives of their respective companies on 
the R.E.F.C. board of directors, the new 
corporation’s directorate includes Mr. 
Wheeler and Robert P. Lamont, former 
Secretary of Commerce and now presi- 
dent of the American Iron & Steel In- 
stitute, and the following representatives 
of other participating companies: Sam- 
uel G. Allen, president, Lima Locomo- 
tive Works, Inc.; George P. Baldwin, 
vice-president, General Electric Company; 
William C. Dickerman, president, Amer- 
ican Locomotive Company; Myles B. 
Lambert, transportation sales manager, 
Westinghouse Electric & Manufacturing 
Company; C. A. Liddle, president, Pull- 
man Car & Manufacturing Corporation; 
J. F. MacEnulty, vice-president, Pressed 
Steel Car Company; R. E. McMath, 
vice-president, Bethlehem Steel Corpora- 
tion; George E. Scott, president, Amer- 
ican Steel Foundries; Lester N. Selig, 
president, General American Tank Car 
Corporation. 

The financing plan of the Railway 
Equipment Financing Corporation was 
outlined by Mr. Houston in a statement 
before the National Conference of Busi- 
ness and Industrial Committees held at 
Washington, D. C., on August 26 and 


-27 at the call of President Hoover. In 


this statement Mr. Houston described the 
plan as one which permits of 80 per cent 
of the purchase price being borrowed 
from the Reconstruction Finance Corpo- 
ration upon trust certificates constituted 
in strict accordance with the banking laws 
of the state of New York. It provides 
further that the equipment company 
shall take in part payment for the equip- 
ment junior equipment trust certificates 
which they in turn will deposit with the 
Railway Equipment Financing Corpora- 
tion which will pledge these junior certifi- 
cates as additional collateral to secure 
repayment by the railroads of their loans 
from the Reconstruction Finance Corpo- 
poration. 

The Railway Equipment Financing Cor- 
poration will maintain a business office at 
Eddystone, Pa. 


(Turn to next left-hand page) 
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Supply Trade Notes 


BeLDEN D. JoNES, general manager of 
the Jones Car Door Company, Chicago, 
died at Chicago on October 3, following 
a stroke. 


Harvey LeFevre, formerly sales man- 
ager of the H. K. Porter Company, Pitts- 
burgh, Pa., has become associated with 
the Heisler Locomotive Works, Erie, Pa. 


R. J. ScHLacks, of the New York of- 
fice of the Standard Stoker Company, Inc., 
has been transferred to the Chicago office, 
332 South Michigan avenue. 

THE PEERLESS EQUIPMENT COMPANY, 
230 Park avenue, New York and 310 
South Michigan avenue, Chicago, has 
acquired the railroad sales rights to the 
Hennessy mechanical journal lubricator. 


THE CHAMPION Rivet CoMPANY, Cleve- 
land, Ohio, plans henceforth to manufac- 
ture welding rods in addition to its regu- 
lar line of rivets. 


V. E. RENNIx, formerly connected with 
the Baldwin Locomotive Works at Phila- 
delphia, Pa. has been appointed sales 
representative of the same company, with 
headquarters at Chicago. 


Joun B. Fo ey, Jr, 510 Hills building, 
Syracuse, N: Y., has been appointed repre- 
sentative in that district for the Coppus 
Engineering Corporation, Worcester, 
Mass. 


W. M. VINNEDGE has ‘beén appointed 
eastern regional manager of the railroad 
division of the Worthington Pump & Ma- 
chinery Corporation, with headquarters at 
Harrison, N. J., to succeed D. S. Ellis who 
has returned to railway work. 


THE BALpwin Locomotive WorKS and 
subsidiary companies have been licensed 
by the Dardelet Threadlock Corporation 
to manufacture, for their own use, bolts, 
nuts and other parts threaded with the 
Dardelet ‘self-locking thread. 


THE OnHIo EQuipMENtT Company, INC., 
5716 Euclid avenue, Cleveland, Ohio, has 
been appointed by the Cole Automatic 
Nut-Lock Corporation, Elwood, Ind., its 
sole distributors for the Cole automatic 
nut-lock. 


WALKER H. Evans, formerly connected 
with the sales department of the Stand- 
ard Steel Works Company district office 
at Chicago, has been transferred and ap- 
pointed district manager of the Phila- 
delphia, Pa., office. Howard J. Snowden, 
formerly of the Philadelphia office, has 
been transferred to the Chicago office. 


Harry FLYNN, representative since 
April 1, 1925, of the New York Air Brake 
Company, Boston, Mass., died suddenly 
while on a business trip at Albany, N. Y., 
on September 25, at the age of 56. Previ- 
ous to his service with the New York Air 
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Brake Company, Mr. Flynn was for many 
years general air brake supervisor of the 
Delaware & Hudson. 


S K F Inpustrigs, INc., of New York, 
supervising the Skayef Ball Bearing Com- 
pany, Hartford, Conn., the Hess-Bright 
Manufacturing Company, Atlas Ball Com- 
pany, and S K F Research Laboratory, 
Philadelphia, Pa., has consolidated the 
manufacturing activities of the Skayef 
Ball Bearing Company of Hartford, with 
the Hess-Bright Manufacturing Company, 
at Philadelphia. The complete line of 
products previously manufactured at 
Hartford will be continued at Phila- 
delphia. 


FRANK L. Grpsons has been appointed 
director of steel sales of the Timken Steel 
& Tube Company, Canton, Ohio. Mr. 
Gibbons has been associated with various 
alloy steel manufacturers in sales capac- 
ities since 1914, when he was with the 
Carbon Steel Company. He then engaged 
in sales work in Pittsburgh, Cleveland, 
Detroit and Massillon with the Central 
Steel Company and the Central Alloy 
Company. He now leaves the service of 
the Republic Steel Corporation, with 
which he has been connected since its 
merger with the Central Alloy Company. 


THE AMERICAN THROTTLE COMPANY, 
Inc., New York, has acquired the patents 
and facilities on The Bradford Corpora- 
tion, New York, pertaining to steam loco- 
motive throttle valves, locomotive shut- 
off valves and steam separators. Through 
its regular engineering, inspection and 
service organizations, the American 
Throttle Company will conduct the further 
application of front-end throttles, both of 
the multiple-valve type and single-valve 
type, and also dome throttles. Repair 
parts for all types of throttles, shut-off 
valves and steam separators, previously 
manufactured by The Bradford Corpora- 
tion, are now available through the Amer- 
ican Throttle Company. 


Personal Mention 


General 





D. J. SHEEHAN has been appointed me- 
chanical assistant to the president of the 
Chicago & Eastern Illinois, with head- 
quarters at Danville, III. 


J. PFEIFFER, superintendent of motive 
power of the Ft. Worth & Denver City, 
has had his headquarters transferred from 
Ft. Worth, Tex., to Childress. 


P. J. CoLLican, until recently superin- 
tendent of motive power of the Chicago, 
Rock Island & Pacific, at Kansas City, 
Mo., has been promoted to the position of 
general superintendent of motive power 
of the system, with headquarters at Chi- 
cago, succeeding Louis A. Richardson, 


Railway Mechanical Engineer 


deceased. Mr. Colligan’s service with the 
Rock Island dates back 46 years. He was 
born on January 24, 1868, at Rock Island, 
Ill., and entered railway service in 1886, 
as a call boy on the Rock Island. He 
soon entered the mechanical department 
as a machinist apprentice, being appointed 
a machinist in 1892. Eight years later 


P, J. Colligan 


Mr. Colligan was promoted to enginehouse 
foreman, and in 1906 was appointed a 
general foreman. He served at intervals 
as a master mechanic and in 1923 was 
promoted to superintendent of motive 
power of the Second district, with head- 
quarters at El Reno, Okla. In 1925 Mr. 
Colligan was appointed superintendent of 
the shops at Silvis, Ill., which position he 
held until July, 1932, when he was pro- 
moted to system superintendent of motive 
power, with headquarters at Kansas City. 


JoHN Roserts, general supervisor of 
shop methods of the Canadian National 
at Montreal, Que., has been appointed 
general superintendent motive power and 
car equipment, with headquarters at To- 
ronto, Ont. Mr. Roberts was born on 
November 14, 1881, at Kilmarnock, Scot- 


John Roberts 


land. He received a public and high 
school education at Glasgow, Scotland. 
He entered the employ of the Grand 
Trunk in June, 1907, and in September, 
1907, became a charge hand machinist at 
Stratford, Ont. He was _ subsequently 
promoted to machinist in August, 1913; 
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charge hand wheel department, November, 
1914; foreman shell department, Novem- 
ber, 1915; machine shop foreman, March, 
1917; erecting shop foreman, June, 1917; 
machine shop foreman, August, 1917; 
general foreman, June, 1920; acting su- 
perintendent motive power shop, Janu- 
ary, 1921, and superintendent motive 
power shop at Stratford, April, 1921. He 
became superintendent motive power shop 
of the Canadian National at Stratford in 
May, 1923, and in June, 1925, was ap- 
pointed general supervisor shop methods 
at Montreal. Mr. Roberts was president 
of the Canadian Railroad Club during 
1928-29. 


D. S. ELLis, manager railroad division 
of the Worthington Pump & Machinery 
Corporation, Harrison, N. J., resigned on 
October 1 to become engineer of motive 
power on the Advisory Mechanical Com- 
mittee of the Chesapeake & Ohio; Erie; 
New York, Chicago & St. Louis, and Pere 
Marquette, with headquarters at Cleve- 
land, Ohio. Mr. Ellis was born at War- 
wick, N. Y., on January 25, 1897. He at- 





D. S. Ellis 


tended the Warwick high school and in 
1916 became a clerk in the auditor’s of- 
fice of the Lehigh & Hudson River; in 
1917 a clerk in the auditor freight ac- 
counts office, New York Central, and later 
a machinist and acting enginehouse fore- 
man. In 1918 he became a draftsman in 
the employ of the New York Central and 
from 1920 until 1924 served consecutively 
as draftsman, checker, calculator, designer 
and traveling engineer. In 1924 he was 
appointed assistant engineer, and in 1925, 
assistant engineer of motive power. On 
May 1, 1929, he was appointed eastern dis- 
trict manager and, subsequently, manager, 
railroad division, of the Worthington 
Pump & Machinery Corporation. 


Joun KyLe, superintendent of motive 
power and car equipment of the Canadian 
National at Edmonton, Alta., has been ap- 
pointed general superintendent of motive 
Power and car equipment of the Westera 
region, succeeding A. H. Eager, deceased. 


L. D. RicHarps, master mechanic of 
the Chicago, Rock Island & Pacific at 
Shawnee, Okla., has been promoted to the 
Position of superintendent of motive 


o. with headquarters at Kansas City, 
Mo. 
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Obituary 


Wi.1AM Hupson, superintendent of the 
Wyoming shops of the Pere Marquette, 
died suddenly at Grand Rapids, Mich., on 
October 2. 


A. H. Eacer, general superintendent of 
motive power and car equipment of the 
Canadian National, Western region, died 
at his home in Winnipeg, Man., on Sep- 
tember 25, at the age of 64. 


Among the 
Clubs and Associations 





RaItway Business ASSOCIATION.—The 
annual meeting and annual dinner of the 
Railway Business Association will be held 
at the Commodore hotel, New York, on 
November 10. Details of the program 
will be the subject of a later announce- 
ment. 


Ramway Crus or PittspurGH.—The 
annual meeting of the Railway Club of 
Pittsburgh, at which the election of offi- 
cers will take place, will be held at 8 p.m. 
on October 27 at the Fort Pitt Hotel, 
Pittsburgh, Pa. The annual dinner for 
members and guests will be at the Fort 
Pitt Hotel at 6 p.m. 


Directory 





The following list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clubs: 


Arr-Brake Assocration.—T. L. Burton, Room 
—s Grartd Central Terminal building, New 
ork, 

Attiep Rartway Suppry AssociaTion.—F, W. 
Venton, Crane Company, Chicago. 

AMERICAN Rarttway ASSOCIATION.—Drivision V. 
—MecuHanicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Divis1on V.—EguiPpMENT PatntTiInG SEc- 
Tion.—V. R. Hawthorne, Chicago. 

Division VI.—PurcHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I.—Sarety Secrion.—J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 
. A. Buch, Seventeenth and H. streets, 
Washington, - C. 

AMERICAN Rattway Toot ForeMeEn’s Associa- 
Ttion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

Amnnican™ SociETY OF hoceeees. ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church Street. 

Macuine SHop Practice Drviston. — 

Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 
Marertats Hanpiinc Division.—M. 


W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 


way, New York. 
On anp Gas Power Division.—Edgar J. 


Kates, 1350 Broadwa wy York. 
Fuets Diviston.— Christy, Depart- 
ment of Health ame Hg “Court ouse, Jer- 


sey City, N. J. 

American Society For Street Treatinc.—W. 
H. Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN Society FoR TESTING MATERIALS.— 
C. L, Warwick, 1315 Spruce street, Phila- 
delphia, Pa. Annual meetin: on 20-24, 
Haddon Hall, Atlantic City, N. 

American Wexpinc Society.—Miss M. M. 
Kell ly, 29 West Thirty-ninth street, 

ork. 


ASSOCIATION yt Rattway E.Lectricat ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, Til. 

CanapiAN Rartway Crus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 


New 





Car DeparTMENT Orricers AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForEMEN’s AssociaTION oF Cuicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 


Regular ‘meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Ill 

Car ForeMEN’s AssocIATION oF Omana, Council 
Bluffs and South Omaha Interchange. —Geo. 
Kriegler, car foreman, Chicago, Burlington 


uincy, Sixteenth’ avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 


Council Bluffs. 
CentTRAL Raitway Crus or Burrato.—M. D. 
a. Room 1817, Hotel Statler, Buffalo, 
Y Regular meeting, second Thursday 
a month, except gone. July and August, 
at Hotel Statler, Buffalo. 
CincinNATI Rattway CrLus.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati, Reg- 


ular meeting, second Tuesday, February, 
May, September and November. : 
CLeveELAND Rartway Crivus.—F. B.  Frericks, 


14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
July and August, at the Auditorium, Brother- 
hood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

Eastern Car ForeMen’s Association.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings fourth 
Friday of each month, except June, July, 
August. and September. 

INDIANAPOLIS Car INSPECTION ASSOCIATION.—P. 
M. Pursian, chief clerk to superintendent of 
shops. C. C. C. & St. L., Beech Grove, Ind. 
Regular meetings first “Monday of each month, 
except July, August and September, at Hotel 
Severin, Indianapolis, at 7 p. m. Noon-day 
luncheon 12:15 p. m. for Executive Com- 
mittee and men interested in the car depart- 
ment. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH’S 
AssociaTIon.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue. Detroit, Mich. 

INTERNATIONAL RAILWAY Fue. AssocraTion.— 


D. Smith, 1660 Old Colony building, 
Chicago. 
INTERNATIONAL Rattway GENERAL FoREMEN’S 


AssociaTION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn 

Master BorLeRMAKERS’ AssociaTION. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

NationaL Sarety Councit—StTeam RaILroap 
SecTion.—W. Booth, Canadian National, 
Montreal, Que. 


New_ Encianp Rartroap Cius.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. 
Regular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Hotel Statler, —— 

New York RarLroap Cirus.—D. Pye, Room 
527, 30 Church street, New Yorke Meetings 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car MeEn’s Assocration.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, inn. Meet- 
ing first Monday each month, except June 
{uly, and August, at Minnesota Transfer 

M. A. Gymnasium building, St. Paul. 

Paciric Rattway CLus.—W. Wollner, P. O. 
Box 3275. San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., ge oe 

RatiLway BUSINESS ASSOCIATION. —P. H. Middle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

Rattway Car EN’s CiLuB OF PEORIA AND 
tet L. Roberts, R. F. D. 5, Peoria, 


Raitway Crus or Pittssurcu.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth ursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rartway Fire Protection AssocraTion.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

RAILWAY Fg iawn MANUFACTURERS’ ASSOCIATION. 

Conway, 1841 Oliver building, Pitts- 
bee ‘Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

sale 2 AND SOUTHWESTERN Rattway CLus.— 

A. T. Miller, P. O, Box 1205, Atlanta, Ga. 
Regular ectingt third Thursday in January, 
March, May, July, ed and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. . 

Suprpty Men’s Association.—E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Rattway Crus.—J. A. ye Box 8, 
Terminal “A,” Toronto, Ont. Meetings 
first Friday of each month, except June, 
July and August. 

TRAVELING ENGINEERS’ AssocIATION. — W. 

ompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 

Western Rartway Cuvs. —J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month except 

June, July, August and September. 
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QUALITY. 


ECONOMICAL 
because 


It's much cheaper for a railroad to buy 
Alco Forgings than to equip, maintain and 
operate shops to manufacture them. 





